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ena ot a ROLUMINE FLIGHT— 


FOOTE BROS. GEARING AND COMPONENTS 
HELP MAKE IT “ROUTINE” 


We here at Foote Bros. join all of America in expressing 

our pride in the achievement of the men of the Strategic Air 
Command and the Boeing B-52 bombers they flew around the 
world in record-shattering time. 

No greater expression of confidence in the aireraft could be 
made than to call the history-making feat a “routine flight.” 
More than anything else, this must have gratified all of the 
people whe had a part in producing these superb aireraft 
and the engines that power them. 

We take special pride in the fact that the Foote Bros. 
Precision Quality A\ireraft kngine Gears and Precision 
\ssemblies for surface control mechanisms used in these 


aireraft helped make the mission a “routine flight. 


For design, development, and/or production 
of Precision tireraft Engine Type Gearing, 








actuators and power transmission, come to é "te ; 
_ ete é ; CHOTE B R 
* G ° 


this trademark stands for the finest industrial gearing mode E D 7 ngeee The Ah Beller A. , 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard, Chicago 9, Illinois 





The tubeless tire that stands the Cold Test— 
and Red-Hot landings! 


The engineer pictured above is getting a reading of 
minus 65° FE. on the Goodyear Tubeless Airplane Tire 
just taken out of the freeze room. 


In a couple of seconds it will be run smack against 
the landing test machine to prove a point: 


Goodyear Tubeless Airplane Tires can stand the test 
of extreme temperatures—can qualify for arctic or 
tropic service on the same airplane where other tires 
may fail! 

One reason for this is that Goodyear has developed 
new compounds and processes which maintain a bar- 
rier against air seepage where other materials break 
down and disintegrate when operating inextremecold. 


Much of this topflight performance which has made 
Goodyear Tubeless first on so many aircraft can be 
laid to an exclusive Goodyear development: 


3-T Nylon, processed and tempered by multimillion- 
dollar equipment. 


As a result, these tires—bonded ply upon ply, wedded 
with natural rubber, girded with cord that tends to 
“fight back” rather than stretch under heat—give per- 


formance that is downright revolutionary 


Their dependability for jet age aircraft can be 
summed up in one clear fact: More aircraft land on 
Goodyear tires, wheels and brakes than on any other 
kind. Goodyear, Aviation Products Division, Akron 
16, Ohio, and Los Angeles 54, California 


“TEMPERATURE-TESTED TIRES” with 3-T Nylon by 
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AVIATION 
PRODUCTS 


Where Research and Development Work for 
America’s Giobal Air Power 





which of these WEBER-produced seats are 
found in the F102A (and the TF 102A)* 
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Producing these and several dozen other military aircraft seat models is not the story’s end at Weber. 
For example: a modern ejection seat is a rather complex mechanism...requiring field inspection, 
tear-down, service and maintenance. Only Weber, of all independent seat manufacturers, main- 
tains (at company expense) full time field engineering people, on roving assignment, to 
train and assist service personnel wherever Weber seats are flying. Result: Enhanced 

pilot and crew safety, convenience, and minimum hanger time. 
a World of experience in: Pilot and crew seats, ejection seats, passenger 
seats, buffets and lavatory units. 


WEBER AIRCRAFT CORPORATION 


a subsidiary of Weber Showcase and Fixture Company, Inc. 
2820 ONTARIO STREET, BURBANK, CALIFORNIA 


the world’s largest manufacturing facility for aircraft seating ...for aircraft interior equipment 





AVIATION CALENDAR 





Mar. 18-21—Pacific Coast Plastics E.xposi 
tion, in conjunction with The Society for 
Plastics Industry, National Conference, 
Shrine Exposition Hall, Los Angeles 

Mar. 18-21—National Convention, Institute 
of Radio Engineers, New York Coliseum 

and Hotel Waldorf-Astoria, New York, 
N. Y. 

Mar. 18-21—First Military Automation Ex 
position, New York Trade Show Building, 
500 7 Ave., New York. For details 
write ichard Rimbach Associates, 545 
Ridge Ave., Pittsburgh 12, Pa 

Mar. 18-21—Second Annual Conference, 
Gas Turbine Power Division of the Amer 
ican Society of Mechanical Enginecrs, 
Hotel Sheraton-Cadillac, Detroit. 

Mar. 20—Air Route ‘Trafic Control, Com 
munications Division, American Institute 
of Electrical Engineers, Engineering So 
cictics Bldg.. New York City 

Mar. 23—New England Region American 
Helicopter Society, General Electne Co., 
Schenectady, New York. For details write 
John E. Ryan, General Electric, Lynn, 
Mass 

Mar. 25-29—Tenth Western Metal Con- 
gress, Ambassador Hotel, Los Angeles, 
Calif. 

Mar. 26-28—Sixth Weather Radar Confer- 
ence, American Metcorological Socicty, 
Cambridge, Mass 

Mar. 27-29—:ducational Colloquium on Ra 
diation Effects on Materials, sponsored by 
Office of Naval Research and Glenn L 
Martin Co., Johns-Hopkins University, 
Baltimore, Md. 

Apr. 2-5—National Acronautic Meeting, 
Acronautic Production Forum and Air 
craft Engineering Display, sponsored by 
Society of Automotive Engineers, Hotel 
Commodore, New York 

Apr. 3-5—Spring Meeting, American Rocket 
Society, Sheraton Park Hotel, Washing 
ton, D. C. 

Apr. 10-12—National Nuclear Instrumenta- 
tion Conference and Third Southeastern 
Industrial‘ Instrumentation Exhibit, At 
lanta Biltmore Hotel, Atlanta, Ga 

Apr. 12—Latest Developments in Capsule 

(Continued on page 6) 
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Men, Methods and Machines 


teamed for CONTROLLED WELDING 
at Lavelle 


Experienced welding engineers and technicians use individualized and 
advanced methods with Government Certified equipment to produce 
specification weldments at Lavelle. This accurately controlled weld 
ing insures the Grumman engine shroud shown above against the 
stresses of high temperature jet engine speeds . where peak per 
formance proves the advantages of this specialized Lavelle fabri 
cating service. 

Lavelle fabricates weldments of titanium, high temperafure resistant 
nickel and steel alloys and aluminum ... by resistance, automatic or 
manual inert gas, metallic arc, and oxy-acetylene welding. Weld 
quality is controlled by rigid inspection using X-Ray, Zyglo, Magnaflux 
and microscopic procedures. 

Major manufacturers depend on Lavelle’s controlled, welding to meet 
exacting specifications . . . Lavelle’s dependable delivery to meet 
demanding production schedules. When your production standards 
require the finest in specialized fabricating services .. . contact Lavelle 





This illustrated brochure gives additional data on Lavelle 
services. Write for a copy without obligation 


LAVELLE AIRCRAFT CORPORATION + NEWTOWN, BUCKS COUNTY, PA. 
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Three down - one to go... the fourth unt of 
a tactical [Helicop- Hut Air Traffic Control group arrives by helicopter, 


HOW MOBILE CAN SYSTEMS BE? 


Here’s how complete communications systems, 
composed of modular units, are flown to remote 
areas and set up for operation in minutes. 


This flexibility is possible with the versatile Helicop-Hut, a new, light-weight, in- 
sulated shelter that can accommodate countless possible equipment layouts. This 
means that communication systems may be furnished either as individual units or as 
flexible modular-type groups . . . in which individual Helicop-Hut modules such as 
transmitters or receivers may be added or subtracted depending upon system re- 
quirements, 

The Helicop-Hut offers complete protec- 

tion for delicate electronic components 

against shock, vibration, and extreme 

environmental conditions. Each Helicop- 

Hut weighs approximately 950 pounds 

including lighting and ventilation 

systems. 

Special accessories include lifting devices 

for truck loading, and quickly attachable 

dollies to make the Helicop-Hut mobile. 

Complete information on this new ap- pres light-aweeht enclosure fer joining Helicop- 


proach in mobile communications is waite 7y,45. ects Military specifications for heat and 
ing for you. Write or phone Craig today. — cold 


SYSTEMS, INC. Dept. N-3 Danvers, Mass. 


Tel.: SPring 4-1870 | 
WESTERN DIVISION; 6214 West Alanchester Avenue, Los Angeles 45, California, ORegon 80025 


OTHER CRAIG PRODUCTS: transportable and mobile electrome systems, shelters, trailers, 


vans, mobile control towers, missile carriers, re-usable shipping containers, antennas and masts. 


SEE THE HELICOP-HUT ON DISPLAY AT THE IRE SHOW, BOOTH 1325, MARCH18-21. | 
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(Continued from page 5) 


] scape Systems, Douglas Aircraft Co. and 
Society of the Experimental Test Pilots, 
Lancaster, Calif 

Apr. 14-16-1957 National Symposium on 
I clemetcrimg, sponsored by the Tnstitute 
of Radio bugincers’ Professional Group 
on Telemetry and Remote Control, 
Sheraton Hotel, Philadelphia Pa 

Apr. 16-17—Nircraft Ball Bearing Confer 
ence, sponsored by New Departure Divi 
sion, General Motors Corp., Statler Ilo 
tcl, Hartford, Conn 

Apr. 22-24—Sccond Annual Jet bungie Thy 
draulics Svmposmin, Tlotel Statler, De 
troit, Mich 

Apr. 23-25—Annual Convention, Interna 
tional \uthne Navigators Council, Picca 
dilly Hotel, N.Y 

Apr. 29-—Third Phght ‘lest Instrumenta 
tion Symposium, Statler Hotel, Los An 
gcles 

Apr. 29-May 2—16th Annual National Con 
ference, Socicty of Neronautical Weight 
longinecrs Broadview = Tlotcl, Wichita, 
Kans 

Apr. 30—Atlantic Rate Commodity Kate 
Board Necting, International \ir ‘Trans 
port Assn Porquay Devoushar hug 
land 

May 1-3—Spring Mecting and Pvlubit So 
cicty for Experimental Stress Analysis, 
Hotel Statler, Boston, \la 

May 5-8—30th Annual Convention, \mon 
can Assn. of \irport besccutive Sham 
rock Hilton Hotel, Houston, be 

May 6-8—2Sth Annual Mecting cro New 
cal \ssu Shirley Savoy Hotel, Deny 

May S-L1—)3th \Nuunal National borum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, ID. ¢ 

May 13-15—National Conference on \ero 
nautical blectronics, sponsored by lust 
tute of Radio kngimeers, Davton, Ohio 

May 24-June 2—22nd Pans \ir Show, So 
ciety of Prench Aucraft Constructors, 1 
Bourget \irport, Paris 

June 1-9—first Annual National Aviation 
Trade Show, \Mlonmouth County (N. J) 
\irport 

June 7-8—30th Annual Homecoming and 
Reunion, Parks College, bast St. Louts, 
Ill 

June 23-25—29th Annual Meeting, \wiation 
Distributors & Manufacturers Assn. the 
Broadmoor, Colorado Springs, Colo 

July 2-11—24th National Soaring Contest 
elmira, N.Y 

July 12-13—British Lockheed Intemational 
Acrobatic Competition, the National \u 
Races (third round) and the King’s Cup 
Air Race, Coventry Civil  Nerodronn 
Bagington, Tengland 

Aug. 20-23—Weestern blectrom Show & 
Convention Board of Director ( 
Palace, San brancisco, Calf 

Sept. 1-6—Sixth International \cronautical 
Conference Roval \cronautical Society 
ind Institute of the \cronautical Scicnuces 
Folkstone and London, Ingiand 

Sept. 2-8-1957 Fling Display. Socicts of 
British Aircraft) Constructors, barnbor 
ough, bngland 

Nov 7-8—N\W capons Sistem Nlanagoment 
Nlecting Statler Lhilton Hotel Dalla 
Dex 
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WHO -an help you soive 


aircraft rolier bearing problems best? 
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be vawe —to be sure! 
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DESIGN EXPERIENCE: HYATT has designed and built 


more aircraft roller bearings than any other producer. 


Our wealth of know-how assures better solutions to tough 
temperature and rpm problems —/faster! 
< PRODUCTION FACILITIES: HYATT has the tooling and 
the latest electronic gauging equipment to produce the quantities 
Aaatines GM, you need and still maintain prototype quality. 
Sereee | > 
, : WHOLEHEARTED COOPERATION: HILYATT engineers aren't 
contribution é, : 
hidebound — they're always glad to explore new and unorthodox 
to aviation designs you may propose to solve your problem, 


progress Remember— when you need a “bearing barrier breakthrough" —you'll get MORE 
help from HYATT! For size ranges and load ratings of HYATT Precision Aircraft 
Bearings, request Catalog A-56 from Hyatt Bearings Division, General Motors Cor- 


poration, Harrison, New Jersey, Pittsburgh, Chicago, Detroit and Oakland, California. 
Watch “WIDE WIDE WORLD" Sundays on NBC-TV 
Mfy-ROLL BEARINGS 

FOR AIRCRAFT INDUSTRY 











Supersonic Speed 


Demands 
Weight Relief.... 


connectors jinstead 
on icon wire 


in wiring @ssemblies odapt.- 


shows GcWpal Weight differenniar oe 

a AN_type nector (193.4 gms) a 

win connector ndle (41.4 gins) of similaricon- 
tort 

_connegion methods | A-MP shielded wire es 

orA insulated cqnnectors s the same stic 

This} important sdving hos prémpted one West 

Oas! Kircrall m Gclurer To ifcrease splicg us 


age Yon. design 


ixx pats Bavoru ee 
oe OS EY) are k 


ask about is 


TO BETTER WIRING 


AMP INCORPORATED 


General Office: Harrisburg, Pa. 


Whelly Owned Subsidieries: Aircraft-Marine Products of Conada ltd, Toronto, 
Canada «¢ Aijrcraft-Marine Products (G.B.) Lid, London, England © Societe AMP de 
France, Le Pre St. Gervais, Seine, France « AMP —Holland N.V. ‘s-Hertogenbosch, Holland 
Jepenese Distributors: Oriental Terminal Products Co., lid., Tokyo, Jopen 


© 1956, Aircraft.Marine Products, tnc 





A p t L “DESIGN SIMPLICITY” 
FOR PERFORMANCE RELIABILITY 


New Steel Body, Miniature, Solenoid Operated 
Directional Control Valves 


SPECIFICATIONS 


Non-Interfiow, 

Low Surge Design 

Types | & Il Sys. (—65°F 
to +160°F & +275°F) 
Corrosion Resistant 
Construction 


Operating Pressure Range: 
250 to 3000 PSI 

Total Pressure Drop: 

60 PSI at Rated Fiow 
Internal Leakage: 

10 cc/ Min. Max. at 90°F 


Solenoids: Continuous 
Duty, Single Dry Coil, 

18 to 28 V dc operation at 
—60°F to +275°F 
Current Drain: 

1 Amp Max. at 28 V dc 


Performance and 
qualification based upon 
Oil, Specification 
MIL-0-5606, but suitable 
for other fluids 


a 
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OLD AND NEW VALVES ACTUAL SIZE 


Compared with 

similar valves having 

aluminum bodies and 

steel components, these 
new valves provide: » 


DESIGNED FOR EXTENSIVE STANDARDIZATION OF PARTS 





2 and 3 Position, 4 Way 

VARIATIONS 2 and 3 Position, 4 Way with Solenoid Manual 
Override 
3 Position, 4 Way with Piston Manual Override 
Line Sizes: %, % and % inch Porte per AND 
100650 








A BIE Lerooucrs 


Write today for new A DIVISION OF GENERAL METALS CORPORATION 
descriptive Brochure 


BURBANK, CALIFORNIA «+ HUNTINGTON, WEST VIRGINIA 
DISTRICT OFFICES: MINEOLA « DAYTON + WICHITA + DALLAS + TORONTO 


Designers, Developers, Manufacturers and Testers of Hydraulic, Pneumatic, Fuel, Mechanical and Electrical Equipment, and Line Supports 
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ENJAY BUTYL 
electrical wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty! is the world’s 
outstanding rubber value. In a wide variety of applications, Enjay Butyl 
rubber stands unmatched in its ability to resist ozone and corona, impact and 
abrasion, moisture and weathering... properties that contribute to the 
outstanding performance of Butyl-made products. 


Instrument transformers, underground service cables, high voltage indus- 
trial cables . . . in these, and many other electrical applications, Enjay Buty] 
out-performs and out-lasts all other types of rubber, synthetic or natural. 
Low-in-cost and immediately available, this truly wonder rubber may well be 
able to cut costs and improve performance in your products. For further 
information, and for expert technical assistance, contact the Enjay Company. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 


Akron « Boston + Chicago + Los Angeles « New Orleans + Tulsa 


Enjay Buty! is the greatest rubber value 
in the world . . . the super-durable rubber 
with outstanding resistance to aging «+ 
abrasion + tear « chipping « cracking « 
ozone and corona + chemicals + gases «+ 
heat «+ cold «+ sunlight «+ moisture. 
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RYAN BUILDS BETTER 


ES eh Rem 
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HOT PARTS TO WITHSTAND 
A SUPERSONIC HEAT WAVE 


Literally blown through space by a continuous 
explosion, today’s Mach-busting planes depend 
upon the precision and quality of their jet engine 
components for top performance. Building these 
“hot parts” requires intimate knowledge of metals 
plus highly specialized production know-how. 

Ryan's unique capability in this field derives 
from three decades of experience and an advanced 
program of metallurgical research to make Ryan 
hot parts “live longer” in the seething infernos of 
jet engines, afterburners, ramjets and rocket motors. 

Working with more than 30 high temperature 
alloys in the laboratory and in all phases of pro- 


Aircraft + Power Plants - 


duction, Ryan thoroughly understands the prob- 
lems of fabricating super alloys to meet the tortuous 
demands of jet engine performance. 

Through close coordination between laboratory 
and factory, Ryan is skilled and equipped to build 
experimental components for new engines, then 
streamline these prototype designs for low cost, 
volume production. 

Because Ryan continually tackles and achieves 
difficult, challenging jobs, leading engine makers 
depend upon the company not only for production 
of current models but for development of complex 
components for first models of new power plants. 


BUILDING AVIATION PROGRESS SINCE 1922 
Avionics 
Ryan Aeronautical Company, San Diego, Calif. 





May remove metal h = / . 


when you can move metal 
eis 


into the shapes you want 


with the Cincinnati Hydrospin 





A wide range of parts can be produced quickly 
and at low cost by ‘“‘chipless machining’’ on the 
Cincinnati Hydrospin. Less metal is wasted and 
parts have accurate dimensions, high strength and Upper sequence of photos shows 
one continuous tube spinning opera- 
; ; i FE aa tion. Starting blank, far left, of SAE 
engineer give you full details. For a description 4130 is 8%” long x 3” 1.D. x 0.155” 
of the process and machine specifications, wall thickness. Finished part, shown 
write for Bulletin M-1873-3. at far right, Hydrospun in one poss, 
is 31” long x 3” 1.D. with 0.030” 


wall thickness. 





good finish. Let a Process Machinery Division field 


Lower sequence of photos shows 
one continuous shear spinning opera- 
tion. Starting blank, far left, is of 
type 302 stainless steel, 12” square 
x 4" thick. Finished part, shown at j 
far right, Hydrospun to a 32° in- 
cluded. angle in one pass, is 14” high 
Cincinnati 42” x 50” with 0.069” wall thickness. 
Hydrospin 


=e Hydrosp! 











““SNORKEL” 


... lighter, smaller hot air 
shut-off valve provides 
efficient anti-icing air 
control 


This Whittaker-designed Solenoid Pilot Actuated Hot Air 
Shut-off unit is extremely light and compact for the per- 
formance requirements it meets—actually lighter by a full 
pound than comparable units of conventional design and 
construction. 

The pilot valve assembly is extremely simple, having only 
one moving part. Rated flow is 55 Ib/min. The valve has 
extremely low port-to-port leakage of .05 Ib/min. at 45 psig. 


Wactlaker 


Wm. R. Whittaker Co., Ltd., 915 N. Citrus Ave., 
Los Angeles 38, Calif. 

Hempstead, Long Island 

Indianapolis « Baltimore 

Wichita + Seattle 


PERFORMANCE 
TEMPERATURE. 
Ambient, —65°F to +250°F 
Line, —65°F to +550°F 
ELECTRICAL POWER 
REQUIRED. 1.0 amps at 
30 VDC (Rated 18-30 VDC) 
LIFE. 100,000 cycles 
without adjustment, 
lubrication, or any 
attention of any type. 
SERVICE FLUID. Hot Air. 
PRESSURE. From 10 psig 
(minimum operating 
pressure) to 75 psig 
(maximum operating 
pressure). 

WEIGHT. 1.8 Ibs. 


LINE SIZE. 2.5 dia. 
FLANGES. 

Inlet, (per customer spec) 
Outlet, (per AND 10060) 





fc $.254.03 —————— 


| 
| 


| SEND THIS COUPON FoR 


Name 
Company 
Address 


pot nt ene nnn------- 


WM. R. WHITTAKER CO., LTD. 

915 N. CITRUS AVE. « LOS ANGELES 38, CALIF. 
Gentlemen: Please send me further information on 
Hot Air Shut-Off Vaive P/N120565. 





ee ee ee ee ee ee eee ee 


— 
w 





AC’s NEW INERTIAL GUIDANCE SYSTEM— 


the 
aoniever... 


more intricate than a 
chronometer... infinitely 
more accurate! 


Even a chronometer need not be engineered down to the 
millionths-inch tolerances held in the AC Achiever— 

new inertial guidance system now in development at 
AC's Milwaukee plant. 








Unbelievable accuracy makes the Achiever one of the most 
important new guidance systems in America’s 

arsenal of defense. What's more, this remarkable new 
device cannot be diverted from its course by 

radio or radar jamming or any other similar method. 


All this is thanks to a new concept in gyroscopic control and 
inertial guidance with a new-type gyro stabilization 

of uncanny precision, a phase of AC's current work 

as a prime contractor to the Air Force. 

AC's engineers are eminently qualified to take the most 
complex problems from the "dream stage” 

straight through final production. Because of this competence, 
they know that, for them, the future represents 
“Opportunities Unlimited"! 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 
FLINT, MICHIGAN @ MILWAUKEE, WISCONSIN 





In TEFLON * hose... 


Theres SAFETY 
in these 
numbers 








Pat. No. 2,752,637 for unique tube of Teflon 
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HERE is a difference in Teflon tubing—and there is a 

patent to prove it. Resistoflex know-how in Teflon-proc- 
essing assures you high integrity lines . . . genuine aircraft 
quality. 

Long before it was ever offered to the aeronautical indus- 
try, Fluoroflex®-T hose had withstood countless hours of 
standard and specially devised tests of the severest type 
without failure. 

Now, more than 4 years of successful experience in flight 
also back up your choice of Fluoroflex-T hose assemblies. 

As the originator of Teflon hose, Resistoflex made a major 

contribution to flying safety. It has sat- 
isfied a vital need for leakproof, light- 
weight, corrosion resistant flexible lines 
to work at continuous operating tem- 
peratures of —65°F' to +450°F. Send 
for technica] data. 

RESISTOFLEX CORPORATION, Roseland, 
N.J.; Western Plant: Burbank, Calif. 


@iehon t1 @ DuPont trade mark. Fiuoroftex is a Resisofies trade mark 


20th year of service to industry 


esistofiliex 








Dying Gaul, Circa 210 B.C 
In Capitoline Museum, Rome 


PRODUCTION TO A SPECIFIED DESIGN STANDARD is most anybody’s game. In 
part, ours too. But what of the leadership it takes to create the design in the 
first place? We at Summers can proudly cite several wholly original Summers 
Design Concepts in Aircraft Guidance Instrumentation that are now 
generally adopted. For “creative craftsmanship,” Be Guided by Summers. 


Besides Systems & Instruments, Summers Designs & Produces these Components: 


GYROS: Two-Axis Free (Torquers); Servos; Servo Actuators; Integrating 
Cageable Free (Torquers); Vertical Motors; Airborne Radio Receivers; Pro- 
(gravity and case erected); Directional; grommers; Accellerometers ; Engineered 
Position and Rate; Floated Rate; Redun- Electronic Packages. 

dant Gimbal Verticals ... plus: Gyro 


EXAMPLES OF APPLICATION: Missiles (Terrior, Tartar, Corporal, Bull Pup, Lacrosse, Titan, Atlas, 
and others); Piloted Aircraft; Drones; Underwater Missiles. 





SUMmMmers 
Gyrategic- Onnfangy- 


2326 BROADWAY + SANTA MONICA, CALIFORNIA 
Offices ;: DAYTON, OHIO, WASHINGTON, D.c. Jn Canada: PATLON AIRCRAFT, TORONTO 


Summers is producing: Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instruments. 
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USAF Team Denied Entry at Redstone 
P Army, in all-out battle to keep IRBM, bans USAF evaluation group 
from Redstone on Medaris’ orders. 


Pan American Proposes to Sell Panagra 
P Airline offers to sell Panagra to Braniff in new climax to feud with 
W. R. Grace shipping firm. 


Bell H-40 Stresses Economy to Meet Army Demands.. 68 
P Long life parts and easy access are means to this end in turbine 
helicopter. 


Hypersonic Glider Studied as ‘Manned Missile’ Hope.. 172 
> NACA and two companies investigate boost-glide vehicle first pro- 
posed by Germans. 


MISSILE ENGINEERING TRANSPORT 


Navy Demonstrates Zuni, Sidewinder 86 CAA, ALPA Meet to Smooth Relations. 
Snark Electrical Unit 109 707 t Shows Jet 1 

Pilots Respon 

TWA Helps Organize Fore 


AERONAUTICAL ENGINEERING Pact Sets Stege fer Route Bottle. . 


B-58 Airlitted 


Dassault’s Merignac Plant 1 
Research Group investigates Gravity. 


Le Sy ek 

AVIONICS Cae Wes iy Welgne Butes. . 
Data Link Push Button Transmitter. . 
Funds Lag fer infrared Research... . 

MANAGEMENT 
Group Quizzes Coolidge Committee. 
nee 4. Asked te Detail Cutbacks 
op Reorganizes 


SAFETY 
Throttle Linkage Suspected in Crash. 


BUSINESS FLYING wee ‘Where 
Ventura Has 300 Mph. Speed industry Observer 
January Plane Exports Up 46.8%... Washi: 
Bill Requires Air Taxi Certification. . News 
Business Aircraft Shipments 


Private Lines 


EQUIPMENT 


High Temperature Fastener 78 
New Fire Detection on 


Dock Eases Work on Britannia...... 103 
Tracter to Tow Nuclear NB-36 107 
Off the Line... 109 


FINANCIAL 
Financial Picture Worries Expert. . 
Contract Signed for Control Unit. 
Army Contracts 
CAA Contracts 
USAF Contracts 
Navy Contractors 


EDITORIAL 
Ballistic Missile Development is No Monopoly. ... = 


Jet Noise Problem 


COVER: Bell XH-40 first prototype, 


loaded with recording equipment, is 


shown aloft near the company’s Ft. Worth, ‘Tex., plant in the course of its 
Phase 1 flight test program. Powered by a Lycoming I53 free turbine, the 
XH-40 can carry six people and cruise at 100 kt. 11-40 will be the first 
turbine-powered helicopter produced in quantity for the armed forces, accord 
ing to the manufacturer, How the H-40 was specifically engineered for 
maintenance in the field is detailed in picture layout and story on pages 68-69. 


Picture Credits: 


27—W ick World; 65 Sovfoto 
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EDITORIAL 





Ballistic Missile Development Is No Monopoly 


Uniformed lIcaders of the Army's Ballistic Missile 
Agency at Huntsville, Ala., have been spreading a smoke 
screen of misinformation on the history of ballistic mus 
sile development in this country as part of their desperate 
cffort to retain a place in the long range missile picture 


We have no quarrel with the Army attempt to con 
tinue its own ballistic mussile development program at 
the Redstone Arsenal. Nor would we attempt to dem 
grate the abilities and achievements of the techmical team 
of former German Peencemunde experts headed by 
Wernher von Braun. It is significant that, to date, non 
of these deliberate distortions of facts has emanated 
from the civilian scientist: group at Redstone whos 
technical abilities are well recogmzed by all of thew 
competitors. 

Perhaps the biggest myth fostered by the Army artil 
lerists is that their service is the only military organiza 
tion with ballistic missile expenence and that both the 
Navy and USAF are “Jolumics come latelw” in this field 
with the Polaris, Thor, Atlas and Titan. ‘Thus ts pure 
hogwash. 

Phe Army Ordnance Corps has a long luistory of bal 
listic mussile development, reaching back more than 4 
decade to the modermzed V2 Hermes Corporal and, 
finally, the 200-nule range Redstone 

But both Convair and North Amencan Aviation wer 
ictively developing ballistic mussiles trom: 1946 onward 
under USAF. contract Phe successful test) firings of 
the Convair \IN7T74 at White Sands in 94S was a 
major advance over the Genman Vo2 type of mussile 
Phe MAT74 proved the feasibility for the first time of 
stability an flight on 


used by the Germans for 


using swivel rockets to maintain 
ontrast to the carbon vanes 
the same purpose 

Although badly banda ipped by lack of finds, Convan 
continued its ballistic mussile work throughout the post 
var decade until it emerged into the tall blowia Atha 
ICBM project of today Its noteworthy that Convan 
ready has delivered an Atlas prototype to the USAT 
Niissile Vest Center at Patrick ARB, bla. for exper 
mental firing 

Phe Navy too has accumulated a 
successful experience with) ballists 
the past 10 vears, with the Martin Viking high altitude 
Ncroyct Ncrobee rocket I hac 
Martin Viking program, particularly, added a substantial 
increment to state of the art devclopment im the ballisty 
mussic field. 

One of the other Army mths as that it is at Icast two 
sears ahead of USAF and Navy im mtcrmediate range 


1,500 mule range 


onsidcrable store of 
type mussiles during 


research rockets and. the 


ballistic missile development because 
it fired a Jupiter test velucle 3,000 mules downrange from 


Cape Canaveral last fall This 3,000 mile shoot was 
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a noteworthy research achievement, but it did not mvolve 
an operational type missile. ‘The test velucle consisted 
of a Redstone first stage, followed by a cluster of four 
Sergeants with the final stage consisting of a) singl 
Sergeant carrving a pavload not much heavier than a 
box of strawberries The fact is that both the USAI 
Thor built by Douglas and the Jupiter developed by 
von Braun's Redstone Arsenal team are in the exper 
mental prototype test stage at Cape Canaveral, and both 
are bemg plagued by the typical carly tring problems 


of new mussiles 


We think the Any 


staving im the mussile picture mmimeasurably it at stuck 


vould strengthen its case for 


to the tacts and abandoned ity attempt to bamboozk 


the public with techmucally amaccurate myth 


Jet Noise Problem 


Record transcontinental flight of the Bocmg TO? jet 
transport agaim threw the spotlight on the 
rcfusal of the Port of New York 
even occasional expenmental operitions of yet transport 
Barred from New 

Pivcrdstiap Au 


$5 sevssasite 


tubborn 


\uthonts to permit 


from ats 
York, the 


its casterm termunal for the three hous 


four mictropolitan airport 
Bocmyg [O07 used Baltimore 
port i 
flight 

Ihe Port Authonty las been consistent a ats ban 
ou yet) transport Over the years, it has barred the 
Canadian Avig Jetliner, the British Comet, the ULS 
Bong “OF and will probably bar the Picnch Caravelle 
though at docsut obyoct to the laagela pout lical turban 
whine of the Nackers Viscount 


We can understand the Port Authorits 


the yet noise level of regular airline opcrations from com 


Onecih ONGC 
mercial urports Wi beheve the manufactures of yet 
chgines aud airtrana liarc this concen and are working 
hard cle clopimg devices that will reduce the external 
none generated by yet transports to a reasonable level 
It by the tune the airlines are ready to put yet transport 
Hencmg devices do wot meet 


think thi Locacls Hid 


have a legitimate case for barnng yet operation Bat 


i 
initoy routine service thes 


Port Authorts ICQUITCTHCHES, Wwe 
in the meantime, its stubborn refusal to let a yot transport 
into the New York arca on a ome 
tikes us as bemg extremely short sighted 
of New York, the Port Authority, the airline md al 


others concerned mught learn a little more about the 


hot expermncutal basi 


‘air prcerpo 


problems of yet transport operations from these occa 
wonal tips by a wide vanety of « xpormmental types. Latth 
can be gamed by the Port Authont ontomed waitranss 
gence on this issue 


Robert Hotz 


21 











Ever since the beginning of the 
development of mechanical power, 
the heart of power producing 
machinery has been forgings. 

The latest development in the 
field of mechanical power is the 
aircraft turbo-jet engine. Here 
again, the important highly stressed 
components — the turbine wheels 
and the compressor discs — are 
forgings and here also more of 
these forgings are produced by 


NDABLE FORGINGS — 


Wyman-Gordon than by any other 
company. 

Entirely new problems, mechani- 
cal and metallurgical, are involved 
in the production of these vital parts 
— problems which require the max- 
imum in experience, know-how and 
research facilities. Wyman-Gordon 
excels in all of these areas and 
continues today as for nearly 75 
years in the forefront of new forg- 
ing developments. 


Seen through the porthole of this compressor disc is the finished 
forging — an example of the ultimate in quality and precision. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @© MAGNESIUM @ STEEL @© TITANIUM 
WORCESTER 1, MASSACHUSETTS 


HARVEY, ILLINOES « DETROIT, MICHIGAN 





WHO'S WHERE 


In the Front Office 


Frank R. Perier, president and treasurer, 
newly organized Tucson Instrument Corp., 
Tucson, Ariz. Also: Louis A. Wilson, Jr., 
vice president-sales 

William I. Kryder and James V. Lester, 
vice presidents, Standard Pressed Steel Co., 
Jcenkinstown, Pa. 

Philip I. Chase, vice president-manufac 
turing, Radioplane Co., Van Nuys, Calif 

George 3. Herrick, vice _ president- 
research and development, Production KRe- 
search Corp., Thornwood, N. Y 

C. M. Martenson, vice president and gen- 
eral manager, Hydraulic Research and Man 
ufacturing Co., Burbank, Calif 

L. G. Evans, vice president and gencral 
manager, All-Power Mfg. Co., Montebello, 
Calif. 

Don C,. Leith, vice president-sales and 
engineering, Easter Air Devices, Inc., 
Dover, N. H 

Frank L. Trethewey, assistant to the 
president, Orenda Engines Limited, Mal 
ton, Ontario; Mr. Trethewey continues as 
a director. Also: Paul Y. Davoud, vice 
president-sales and service 

Harry H. Schneider, chicf-rates division, 
Bureau of Air Operations, Civil Acronau 
tics Board, Washington, D. C 





Honors and Elections 


M. Paul Morain, chicf engineer (helicop 
ters) of Sud-Aviation, has been awarded the 
“Louis Breguet Memorial Trophy.” ‘The 
Trophy is awarded annually by The Roval 
Acro Club for merntonous achievement m 
the development of helicopters or other 
vertical take off aircraft 

James N. H. Greenshields, chicf check 
pilot of Kenting Aviation Limited, was a 
member of the amcrew who have been 
awarded the Johnston Memornal Troplis 
Ihe award, given by the Guild of Aur Pilots 
md Air Navigators of London, is the British 
equivalent of the McKee Trophy, Canada’s 
premucr aviation award, 


Changes 


Capt. Floyd D. Hall, director flight oper 
ations, Trans World Auhines, bn 

Robert J. Geis, manager marketing, com 
mercial sales dept., Beech Aucratt Corp 
Wichita, Kan 

W.. F. Sauers, operations manager Mata 
dor weapon ystem program, Tlic \bartin 
Co, Baltimore, Mid 

Basil Blackwell, assistant clict) cuginec 
Bristol Acro Engmes Ltd, Bristol, bung 
land 

Charles M. K. Kearns, Jr., assistant general 
manager, and William FE. Diefenderfer, on 
gincermg manager, Hamilton Standard, Dy 
vision of United Aucraft ¢ orp W oundsor 
Locks, Conn Also: Thomas B. Rhines, 
luicf enginect 

A. L. Buck, Jr, manager-Washington 
1D C. office, Litton Industnes, Inc, Beverly 
Hills, Calif 

Frazer Dougherty, 
} 27 corporate sal Panchild kngine and 
Airplane Corp., Hagerstown, Md 


tomer relations staff 
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INDUSTRY OBSERVER 


> Several manufacturers who have military aircraft in the detafl design stage 
have proposed powerplant changes to the government that could bring a 
50% increase in ceiling and speeds approaching Mach 4 in some designs. 
Proposals call for including rocket engines in combination with the originally 
planned turbojets. 


> Complete 40,000-lb. thrust ramjet engines for North Amencan’s Navaho 
mussile are being fabricated by T. R. Finn Co. Finn, which had been manu- 
facturing the nozzle liner for the Navaho ramyct (AW Nov. 26, p. 69), has 
delivered six and completed another four of the cngimes, which were 
designed by Curtiss-Wright. 


> Lincoln Laboratory's TX-2 computer, a large experimental unit for the 
SAGE system, is scheduled to begin operation this spring or summer. The 
computer incorporates 22,000 transistors and 600 vacuum tubes. Capacity 
of its memory unit is 16 times that of any other memory unit working 
in a computer today. 


© Solar Aircraft Co., San Diego, is brazing stainless steel honevcomb after 
burner shrouds for an advanced version of the already relatively lightweight 
General Electnc J79 turbojet engimme. In the project, Solar is using a new 
furnace with a six ft.-by-six ft. capacity 


P Stanley Aviation Corp.'s new pilot ejection system for the Navy will be 
built around a monopropellant, liquid fired canted nozzle rocket fired from a 
tube by a solid propellant charge. Rocket was developed by Fulton-Irgon 
Corp., Naval Rocket Test Station, Lake Denmark, N. J. 


> Gencral Electric is collecting operational data on its [79 turbojet cngine 
independently of USAR at Edwards APB, Calf. Gh, which has three 
pilots and almost 200 supporting personnel at the base, is using a McDonnell 
b-101, Douglas F4D and Lockheed F-104 im its program 


> Breguet 1100 twin-jet tactical fighter will undergo its flight test program 
from the French air force test center at Istres, The aircraft, constructed 
entirely of bonded material, is equipped with two ‘Turbomeca Gabizo jet 
engines, with each developing a thrust of 2,400 Ib. NATO version of the 
fighter is being equipped with a Bristol Orpheus. 


PSix KC 135 USAF jet tankers have come off the line at Bocmg’s Renton, 
\W ash... plant K¢ 135 ! bomey bourilt ton i paralle] i cmibl linn with 
Bocing’s 707 yet transport, but only the nose section of the tist Commnerciul 


withner is complete 


© Bocing is still interested in building a medium-range turbojet transport to 
compete with the Convair 880 but wants an engine in the 5,000 Ib. thrust 
class before it goes any further in its planning 


© ple ctrom cquuipment requir timated 60 of the te 
in oantercontimental ballistic on michucdiuag the on 


porting miStallation 


© Breguet has acquired a controlling interest in Matra, French guided mis- 
sile firm. 


Ph rince’ NMax Hol t< urcraft Compan i devcloping iit 

of ats: Brossard liaison plan Phe aircraft’ is beure fitt 
equipment constricted im Great) Britain by Sison Aue 
borce 1 interested un the plane for work an North Attica. (Dia. 
Broussard enlarged version is on wm 23.) 


P New look at Japan's defense program may be necessary. Recent mancuvers 
indicated that the air arm of Japan's Air Self Defense Force would be capable 
of intercepting only 30°7 of invading enemy bombers. P-S6Ks, core of 
Japan's airpower under the present volunteer defense program, were used by 
the detending forces in the maneuvers. 














HOW THE S)JLISOSI SS Wl4\))] MELPED... 


Deliver a Hot Blast to Cold Jets / 


Get ‘em into the air fast! But. complex machinery must be warmed up... and 


pumping high temperature, high pressure air inte the jet engine melts ordinary hoses. 


The solution: A touch. flexible hose with two inner lavers of high temperature 
silicone rubber bonded to an outer cover of closely woven “Dacron” fiber. 
Developed by Quaker Rubber Division. TH. K. Porter Company. Ine., 
Philadelphia, Pa. this hose utilizes UNtoN Cannipe Silicone Rubber to resist 
temperatures from 150 to BO deg. Fo Weighing les. than one pound per foot, it offers 
great flexibility for ease of leasvdliogw. ane as highly resistant to abrasion. 
This is another example of how the UsNton Carpipt 
Silicones Man has helped solve an “impossible” problem. 
A booklet —"“Look to UNION CarpipEe for Silicones” 
—deserihbes silicone rubber and many other silicone 
products. Write Dept. Q-33 today. Silicones Division, 


Union Carbide and Carbon Corporation, [ 'NION CARBIDE 


30 Kast 42nd Street, New York 17, N.Y. Trade-Mark 
SILICONES 
The term “tl nion Carhide™ is a registered trade-mark of 1 C4 


In Canada; Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto, 











Twining In: Quarles? 


Selection of USAF’s Gen. Nathan F. ‘Twining to 
succced Adm. Arthur W. Radford as chairman of the 
Joint Chiefs of Staff was assured by the White House 
last week, but there arc doubts that USAI 
Secretary Donald A. Quarles will become Secactary of 
Defense 

Pentagon observers now feel that 
hower will feel pressure from Army and Navy interests 
opposing the award of both top Defense Department 
posts to USAF. In addition to this, Quarles is a schol 
arly-type executive with a correspondingly low political 
potency 

He will be recommended for the job by Defense Sec 
retary Charles E. Wilson, but Republican regulars are 
expected to offer some other candidates 

Prominently mentioned to succeed Wilson arc 
H. Mcklroy, president of Proctor and Gamble, 
manufacturers, and H. Lee White, New York corpora 
tion lawver, Navy officer dunng World War IL and 
former Assistant Secretary of the Ai Force for Man 
agement 

Ther 
retire 

Hle announced last week that he hold 
his annual conference with military leaders at Quantico, 
Va., between June 13 and June 16 


Qo oa 
Lrowing 


President kisen 


Neil 


soap 


still as no indication of plans by Wilson to 


intends to 


Exodus in Defense R&D 


Watch for 
technologists from the 
and development office 

‘The office is now in a state of “suspended animation,” 
waiting to be melted down and made part of Assistant 
Secretary Frank Newbury's Engineering operation (AW 
March 4, p. 26). ‘Thus far, Newbury has given no ind 
cation. of how the worked out) or 
which desks will be climinated 

Meanwhile, the number of industry telephone call 
to the office have increased. Only a few ifter 
Newbury won his fight to control the Defense Depart 
industry spoke 


an exodus of discouraged scientists and 


Defense Department's research 


just merger will be 


hours 


ment research and development. cffort 
men began calling in search of talented personnel. ‘The 
job offers arc good, but, so far, the staff members have 
dclaved accepting any of them. They will make their 
Newburv shows the direction m which le 
tends to go. 


move once 


Newbury’s First Assignment 


First assignment for Frank Newbury’s new Defense 
Department Office of Research and Eengineermng—to 
recommend action that will result in: mor 
enginecrs. Newbury savs 
Secretary Charles FE. Wilson has ordered the 
the premise that both industry and government. facih 
tics are extravagant m= ther use of talent 
Newbury will look for places to tighten) procedures on 
drawings and specifications, bidding practices and the 
idiministration of development contract Phe assistant 
ecretary savs he also intends to mcrease the cmphiasi 
on research, but it is not the mission of the Defens« 
Department to be the first “to take a photograph of 
the other side of the He also feels, along with 


produc tivats 
Defense 
study on 


from the nation’s 


cnginccnng 


moon.” 


Washington Roundup 





Vanguard satel 
with the 


Wilson, that the mito the 
lite project has “no direct commection 


money gomeg 
palitary 


iission 


More Money For Vortac? 


President 
millon mercasc mth 
Vortac au 
mended a S9.5 


idditional $25.5 


ippropriation for 


now Wants an 
bascal L95S 


navigation cqatupimicit 


kaisenhower 


Th ilse hha wcon 


millon reduction am Civil Acronautics 


Board's appropriation for airline subsite This proposed 
changes would 

@ Increase Civil Acronautics Administration's Fiscal 1955 
facihties from the $149.5 


“location for au navigation 


wullion he proposed in January ‘to SES muathon 
@ Reduce the allocation for 
SSIS mullion proposed mm Januar to $4 

Phe ongimal CAA navigation equipment estimate con 
$39 Vortac I dic idaditionmal S25.5 
President said, to make the 


uscable by July 1. L959) The 


strbosachy 


freon the 


millon 


urbe surbsache 


tains muilhon for 


millon ows necded, the basic 


Structure of air routes vil 


the reduction proposed im the HWocation stems 


from oa re-estimation of Pascal 195% requircments by 


the CAB 


Jet Flap, BLC ‘Impractical’ 


hour leading aucraft manufacturers say use of boundary 


laver control and yet flap principles to reduce runway 
length requirement will not be cconomically practical for 
commercial yet tran port operation 

@ Convair: Growth factors of yet transport 
Jet flaps and 


used to manta realosty 


will 


hives 


Hie TOs 
Dowtnchan co 


tukcott 


CX] ted to pron ale 


runway roquircin nt 
trol wall be 
clistance but 
lengths 
ports 
© Lockheed: Wind tunnel testing ha 
htt characteristics from: yet fl.ipos 
to the ground on takeotf and 
CTCAS 

© Douglas: bffectiveness of 
craasmg maxima bft cocfhaent im practical transport 


md landing 
cannot be runway 


horter than those meeded by current yet tran 


demonstrated high 
but nearness of the 
limits the lift an 


wing 
landing 
boundary Laver control anon 
ancraft has been exaggerated 
© Bocing: Newer concepts of yet flap and boundary haves 
weight in 
lt ann thee 
require 


control show certam Capability However 


ranye lo will i¢ 


takeoff 


nec wy to regam thre 
thinvost thee 


crc 


necd tor initial runway 


ment 


Airways Plan 
Air trafhy 


pong by Pr 


tem to be proposed later thy 
Aviation | 
rw foo co and be 


will be 


control 


control 


ident basenhower vcilitue 
Planning Group wall mchuce 
eparated from 
\ thuird pattern 


whe mp navigate and com 


eon operation Phe amwar 
warcraft operating under positive 
may be mtroduced for pilot 
miucate but mot nec mily be able to fly under bona 
fide IPR condition 

James [.. Anast, an the first public report on the p 
ress of the 
ontrol procedure 
of 4a modem 
that air traffe 
without « yponcncmng 


tor the 


’ J 
af pre cnt air tr 


Hd pias Concept iffic 
hould be retumed as the foundation 
control Jinchic ation i! hie uid 
lnandled= for the 
mitolerabl t 


group 


fom 
can be next ) your 
PC OMNCTHIOCHICE Of 
Colas The 


Washington staff 
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USAF Team Denied Entry at Redstone 


Army, in all-out battle to keep IRBM, bans USAF 


evaluation group from arsenal on Medaris’ orders. 


By Claude Witze 


Washington Army Ballistic Missile 
Agency, man all-out battle to save the 
1,500-mnle Jupiter imtermediate range 
ballistic “long-range 
itillery’”’ weapon, has denied admission 
to a USAR evaluation team sent to Red 
Arscnal in Pluntsville, Ala., on 
duecct) orders from Defense Secretary 
Charles kk. Walson 

Ihe USA officers were turned away 
from Redstone at the direction of the 
commanding officer, May. Gen. John B 
Medans, according to imformation re 
Aviation Werk. The inc 
shortly after \Walson 
roles and missions 
monorndun last winter m which he 
turned employment of the land-based 
IRBNE cutirels USAR (AW 
Dec » p s0)) 


rassile as a 


yhennne 


cened by 
dent took place 


msucd has) famous 


over to 


Nickerson Carries Battle 

A second directive, Aviation WoHek 
has leamed, ordered USALI 
the work 
wtion to 


to evaluate 
done on take 
Climate the after 
ihaging whatever developments wer 
I hiss project 
and USAR 
topped pressing for adimussion to Red 
stone Arsenal after Walson 
mm late Pebruary that he would permit 
the Army to. finish scheduled 
fing tests of Jupiter, despite the fact 


Jupiter and 


project 
mort 


considered to have 


was never cared out, 
mdicated 


Pod for B-58; 
B-58 as Pod 


that he considers the missile already 
canceled, 

Most Army mussile experts make no 
secret of them almost-violent conviction 
that the Wilson order was an arbitrary 
and unwise decision. Limiting the Army 
to weapons with a range of 200 mules, 
they argue, will seriously handicap it in 
fighting a nuclearage was 

It was clear last weck that Army 
zealots are vesting their hope for a 
reversal of Wilson's order on the case 
of Col. Jolin Nickerson, Jr, a 
officer at) Redstone, court- 
naartial at Pbuntsvalle He is 
iccused of giving top secret information 
on missiles, particularly the Jupiter, to 
unauthonzed persons in industry and 


SCOT 
who faces 


next month 


the press 

Nickerson already 
ment in tis own defense and appeared 
on a coast-to-coast television news pro 
gram. Tn both has ignored 
the charge that he has violated securits 
regulations and centercd his attack upon 
the Wilson to deprive the 
Anny of the Jupiter. 


has issucd a state 


CASeS hie 


decision 


Wilson Decision 


Nickerson will face two charges and 
15 specifications centermg on Articles 
92 and 134 of the Uniform Code of 
Military Justice. He as accused of turn 
mg three documents over to unauthor 
ived persons. ‘These included a 12-page 
study by Nickerson entitled “Consider 


ations of the Wilson Memorandum.” 

Wilson's decision to give USAF the 
primary role in selecting the final form 
for a single IRBM and to have Jupiter 
“canceled in effect,” has resulted in a 
rising tide of Army discontent, persom 
fied by Nickerson’s defiance. 

Pentagon observers feel that the mis 
sile row began coming to a head several 
vears ago when all branches of the 
armed forces started developments im 
the field. 

These observers do not claim = that 
Wilson necessarily has found the night 
answer in the case of the IRBNMI im 
termediate range ballistic but 
they give the secretary credit for find- 
ing an answer and issuing the orders 
necessary to carry if out 


missile, 


Memorandum Battle 


Ignoring the charge that he has vio- 
lated security by giving top. secret 
information to unauthorized persons, 
Nickerson made it clear in his. state 
ments that the Army is not accepting 
the Walson memorandum without a 
battle There 1s no doubt that he ts 
gettmg moral and factual support in 
opposition to the memorandum from 
some of his superior officers, including 
Gen. Medaris, but Army spokesmen in- 
sist they arc not exploiting the Nicker 
SOT Case 

The colonel has not demed that he 
violated the security ‘To 
“clarify his intentions” he has argued 
the following points 
e Army scientists and engineers, mean 
ing the Redstone group, have demon 


regulations 


Convair B-58 Hustler supersonic bomber is designed as an airframe to carry various weapons 
pods like the one being readied for installation (above) at Convair's Ft. Worth plant. 
B.58 itself was turned into pod when it was decided it would be cheaper to airlift airframe 
to Wright-Patterson AFB for static tests than to fly the airplane there, remove the engines 


and ship them back to Ft. Worth. 
by removal of inboard propellers 
the way 


for bomber defense, missiles, ete. 


lo carry B-58 in bomb bay, B-36 (right) was modified 
Flight last week was made with landing gear down all 
B-55 is designed to carry pods up to 50 ft. long and 8 ft. in diameter with systems 
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strated the supernority of Jupiter OVCT 
Thor. 

e Army needs the IRBM as an opera- 
tional weapon to reduce casualties and 
to destroy enemy missile sites. 

eArmy maps, communications and 
field experience are vital to successful 
operation of the IRBM. 

Actually, the successful firing at 
Patrick AFB, Fla., last year was of a 
Jupiter test vehicle built in three stages 

a Redstone rocket, four Sergeant 
rockets and a single Sergeant. Prototype 
models of both the Jupiter and ‘Thor 
are now at Patrick. ‘Vhev \are m a 
comparable state of development, and 
neither has had a successful firing 

So far, the USAF budget tor Fiscal 
1958, now before Congress, includes no 
money for continuation of the Jupiter 
project, and it is almost certain’ that 
none will be added unless Army's bat 
rage of protest forces sweeping changes. 
There has been no decision on how 
termination costs of the project will be 
met. 


British Army Given 
Own Light Aircraft 


London—British Army shortly will 
take over from the Roval Air Force full 
responsibility for aircraft up to a maxi 
mum gross weight of 4,000 Ib 

Details of the hand-over are now 
being worked out. It will include heli 
cupters of the Skeeter type as well a 
Auster-type fixed wing aircraft 

A government spokesman says Army 
requirements for light aircraft are im 
creasing for use in various roles, includ 
ing artillery communica 
ind reconnaissance. 


observation, 
tions, 
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Four J73s, “Lots of Plumbing’ 
Used in Nuclear Turbojet Test 


By Robert Cushman 


Philadelphia—lour J73 engines were 
used by General Electric Co. in the first 
test of a turbojet engine powered ex 
clusively by heat from a nuclear re 
actor 

The surplus J73s were modified by 
their conventional chem 
combustion Com 
directed 


removal of 
ically fueled 
pressor discharge air was 
through a heat exchange system, pro 
ducing, a witness to the test said, “a 
hell of a lot of plumbing.” 

Because of heat exchanger and reactor 
temperature limitations, only 1,500] 
could be attained in the reactor and 1, 
400K at the engine turbine inlet 


Cans 


Far From Hardware 


From the description of the test, ob 
tained by Aviation Week at the 1957 
Nuclear Congress here, the equipment 
indicated some degree of feasibility that 
the actual hardware is far from the com 
pact, lightweight standards necessary for 
aucratt 

The test took place Atom 
Energy Commission's supervision at 
ARC's National Reactor testing station, 
Idaho balls, Idaho (AW Feb. 11 p 34) 

Whether — the used 


singly or clustered about the 


under 


CTI wer 
heat ox 
changer was not imdicated 

Phe engine was a new development 
J47 senes and was toed 


North American b-S¢ 


urborne ipplica 


based on the 
out for use m the 
So far as 


nmucicar 


tions are concerned, one USAF au 
thonty told Aviarion Week that the 
recent cutback in funds had put the 
WS-125 and other nuclear programs at 
a standstill, The cut back has particu 
larly slowed up the airframe side of the 
program 

General Electric, which had an ex 
tensive exhibit at the display here, said 
ina booklet distributed that turbojets 
with a single reactor as a source of heat 
are Currently favored over the turboprop 
as the powerplants of a nuclear ait 
craft 

If a propeller type propulsion system 
is chosen, Gl pots out, cach propeller 
must have its own reactor or hot fluids 


Which undoubtedly will become some 


what radioactive in passing through the 
mitist be extensively 


pip d 


reactor 
wound the airplane from a single cen 


trally located source 


Low Fuel Investment 


Because of the shielding weight, more 
undesirable, and 
would 


mvestment 


than one reactor os 
reactors 


fucl 


md a low fucl mvestment per airplane 


furthermore multiple 


morcase the nuclear 


i con idered desirable 

Ihe booklet, by Dir. M. ¢ 
development 
blectra 
bevendale 


Leverett 
laboratones 
Ancrft) Nu 
Ohw 
propulsion 


manager of 
it the 
Clear Propulsion Dept 
listed tive other 
variations amchaduag the 
© Propellers driven by turbines in tum 
run by expanding through them vapor 


Cceneral 


nuclear 
turbojet 





4 


DRAWING shows a possible system for installing aircraft nuclear propulsion plant. Shielded 


vehicle (rear) protects crew 


Holy as steam heated ania reactor or au 


heated aaa reactor. A vanation would 
Jrcat fron thee 
hquid Coolant 


@ Reactor dircctly or mdirectly replac 


be to extract reactor by 


Connie 


chambers of a) turbo 
heat directly frome the 
rouctor or mdiurectly by coolants 
@ Ducted fans diivcn b 
ited an turn by 


my Combustion 
jet, oxtracting 

trirlornec opel 
Vapor on an heated am 
fac reactor 

© Ramjet with a reactor taking the place 
of the combustion apparatus 

© Compressorjet type propulsion system 
wath the compressor driven by vapor or 
from the reactor and the heat 
heat through 


reactor 


lacot uae 
upphed by a exchanges 
which the 

\though a reactor as basically quite 
uuple, By 
control is needed to prevent 


( oolaunt ptsve ’ 


Leverett said exceptionally 
curate 





T-37A Grounded 


Waco, 


twin-jet Cessna 


Pex.—USAF has grounded its 
137A) primary 
AFB 


problems with slinger rings in the Con 


tramers 


at) James Connally because of 
tinental J69-1-9 engines 

Phe grounding, which probably will 
oxtend into next week, was ordered after 
4 minor explosion, The aircraft's ma 
chined fuel distributor cracked and, atter 
into the 


Simular 


shutdown, fuel passed back 
Slinger and out into the cngine 
instances caused billowing fuel clouds to 
pour from the engine and exhaust. 
assembles atlifted to 


loledo, Ohio, factory last 


bengine were 
Continental's 
week and probably will be returned to 
Connally before the end of the week. 
The first class of students were scheduled 
side-by-side 


to begin training in the 


trainers last week. 











Iustration was part of Gk exhibit in Philadelphia 


detenoration or melting out of the parts. 
He also medicated that the overall gross 
weight of the reactor plus shiclding will 
not be much different from the chemical 
fucl at wall replace, TEL 


using a 
>-ton reactor gross weight as a com- 
parison Phe concentration of | the 


weight in one place im the airframe 
will mean larger bending moments in 


the structure 


Control Problems 


Keven after the shiclding weight prob 
overcome, the many 


Some of 


loms have been 


control problems wall remain 
these are 
@ Reaction rate must be kept above the 
critical mass and at the correct) heat 
producing rate 
e Coolant flow must sense the reaction 
heat and maimtam the proper tempera- 
tures within the lower limits which are 
lugh cnough for propulsion eficiency 
md low cnough not to destroy the re- 
ctor, pipmg and heat exchanger com 
ponents 

Nlaterials 
problems from many more aspects than 
m conventional powerplants. A’ differ 
LOOK om maximum reactor 
tcmperature can produce a significant 
difference in’ thrust. While the high 
temperature problem = remains, new 
problems as the effect of the reaction 
upon the matenal and the effect of the 
maternal on the reaction must be 
tudied 

hor cxample a resistant 
coating on the reactor heat-transfer sur 
fuce a few thousandths of an inch thick 
\ brazing 
alloy contaming a “few percent” boron 


mn nuclear propulsion are 


C1ice of 


Corrosion 


mav double the critical miass 
1 strong neutron absorber) may put so 
into the that it 
cannot be made to go critical 

General Flectnic savs that it as study 


much boron reactor 





Lockheed Utility Jet 


Burbank, 
Corp. 


Calif.—Lockheed — Aircraft 
announced last week that the 
prototype of its jet utility trainer-trans- 
port (AW Nov. 12, p. I11) is scheduled 
to begin its flight test program sometime 
in September. 
The 10-passenger transport will be an 
entry in the Air Matericl Command's re- 
off-the-shelf jet-powered 
(AW Ang. 27, p. 29). 
Later, the company hopes to put a modi 


quest for an 
utility aircraft 
fied version of the jet on the executive 
aircraft market. 

The company is building the transport 
with its own funds. 











mg both cvcles with intermediate heat 
transfer fluids and those which pass the 
propulsive au directly through ther 
actor and as well as closed turboprop 
cvcles which complete the cycle with 
heat exchangers. 
Phe design of the 
influenced bv the 
In this respect 
WCTe 


reactor wall be 
greatly coolant 
chosen, Leverett said 
helium 
in one of the papers given at the con 
LICSS 

b. Plammitt, University of Michigan 
ud that hehum appeared about 30° 
better than air from the weight and 
volume standpomt DP daansaatt 
stressed light weight more from the 
cost savings to industry than from: an 


closed cvcles of favored 


However 


craft usage 

He added that closed loops of livdro 
attractive 
than heliwam, but much more dangerou 


gen would be much mor 
The industrial-type cveles described in 
notabh 
tures and pressures than those custom 


chemically fueled aircraft) ga 


lis paper had lower temper 
arvooin 


turbines 


Fuel Tubes 


Other aircraft lughhghts of the show 
related to the 
structural 
applications 

It was learned that Boeing is inter 
«sted in stainless tubes a 
honevcomb cores so that chemical fuel 
can be stored in these spaces 

Ihe staimless stecl wall 
corrosive action of new fuels despite 
their clevated temperatures, for the 
serve as a heat sink for air friction heat 
ing of the skin. After the fucl has been 
consumed — the tub 
walls will continuc vaporiz 


mecreased use. of 


conventional 


WEI 
honevcomb in 


using stecl 


resist the 


residue on the 
to cool by 
ing 

Cuno Engineering Co., Meriden 
said it had developed a porous 
metal 
also he 


Conn 
metal-perforated combination 
which can used 
comb structures for boundary 


control and transpiration cooling 


hones 
laver 


with 
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House Group Quizzes Coolidge Committee 


Washington—Ilousc Government In 
formation Subcommittee and the D« 
fense Department's Committee on 
Classified Information agreed last week 
that the secretaries and chiefs of staff of 
the three services should have 
adequate to publicly au 


irmed 
opportunity 
inter-service differences 

Members of the subcommittee 
headed by Rep. John Moss (D Cah.) 
and the Defense Department commit 
tec also agreed, however, that once a 
final decision is made by the Secretar 
of Defense, the service heads must sup 
port it. ‘Their alternative, 
fired 

Lt. Gen. Idwal Edwards, USAI 
ret.), a member of the Defense Dx 
partment committee headed by Charles 
pelled out this policr on 
the expression of service viewpoints by 
defense officials 
@ Before a final decision is made on a 
matter by the Defense 
Sceretary, the top officers and civihan 
officials of Army, Nava, and Air I 
hould be free to pre then 
points m speech or otherwise 
@ At the time of decision, the Defers 
Scerctary should call confercnc 
present the differmg service 


resign or be 


( oohidge 


controversial 


Orc’ 
sent VICW 


irticle 


i pre ‘S 
Vic Wp it 
final decision 


md then announce Ii 


@krom this point on, the Secretary’ 
decision 
inferests of 
rganization 

You 
ball team 
bechteler 
ind ! 


must be upportcd “ime th 


to well-disciphned muilitars 


cither got to be on the 
or out,” Adm Wolhom 
former Chief of Naval Oper 
Coohdg« 


muple a 


have 


member of the 
vic It is as 


itions 
omnuttee, 
that’ 

I hie 


‘cr? to 


subcomunittes CSSIOMS 


Mo 


question member of the 


Coohdge commuttee on propo ils made 
in thea report to the Secretary of De 
fense on public information — polier 
AW Nov. 19, p. 25). First regulations 
unplementing these 
pected within a few week 

Moss and Rep. Dante bascell (D-- 
bla.) objected that only three of the 
#7 consultants to the Coohdg« group 
media. Phe ads 
weighted with 


propo il it cyX 


represented new ISOTN 


group was heavils cour 
ity official bor 
USAF consultant 


ccretary, the 


example, the — five 
wer thi under 
chicf of staff, the 
nspector general for security, the assist 
int for plans and policy and 
the assistant executive of the office of 
general for security 


Vice 
security 
deputy 


Moss complained that no informa 
Army, Navy, or 


mspector 


tion personnel of the 
USAT consulted 
Moss and Fasccll 
Coolidge report because it fail 
sent a “positive program” to 


wer 
ilko critized the 
to pre 


pur tha 
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nid to 


4 oohdge 


release of defense information 
discourage over-classification 
members contended that this could be 
best accomplished by indoctrination of 
information officials, rather than written 
wdded= that oa 


might iy iter 


regulations Coolidge 


positive program 
preted propaganda 
campaign 

Phe classification of documents dur 
mg World War TE was at a level of six 
bilhon annually and, Coolidge di 
Closed, “it is running even higher” at 
the present 

Suggestions to cut back 
siication and facilitate de-classification 
made at the se 
e ‘That information be 
declassified through the use of 
cut-off categorn ( 
sud some Classificd imformation 
back to the Civil War 
eThat at the time of 
cither the date for de-cha 
i date for review of the Classification be 
tumped on document Ihe sugy 


ommttec 


“as underwriting a 


on over-cla 
SSIOTLIS WCTE 

automatically 
i fined 
oohidyc 


ate 


cate ol by 


classification, 


ihcation 


made by subse 


Mitchell 


tion Wa 
cl John 
( oohdge 
e That 

authorized 
drastically 
made tha t 
e That disciplinary actions | | 

for the overclassitication of iiftorma 
tion, a vell as the release f hLissitied 
i Posy th K » | i 
that the defers 


iad cndor cd 


the number of individuals 
too Chassifs 
reduced C.,cn bh 


/ 


pitoriaation 


onmmncndation 


mformation 


cell ctlort 


wou dl 


a 


<< el 


aii 


hampered as much by the 
information as by the 


might be 

withholding of 

tclease oof unauthonzed = imformation 

Coolidge fimly opposed the proposal 
Coolidge cited these examples of un 

leaks 

that the 


considenmg an 


justifiable Pentagon news 
@New York article 
Pentagon List 
SOOO 


Limes 
fall was 
reduction in Manpower 
Coolidge said there wer 
cussions from West Germany 

@ An article published in the Washing 
ton Post stating that the chief of naval 
opentions had proposed a 
the Army-USAl 
Cloohadge 
bore wh 
ity wa olved 

¢ Photograph of the Convair B58 
UPCrsonn bomber published in the Port 
Worth Star hoth after at 
rollout bast Sc ptember 

@New York ‘Times series on 
reassile last tall whach, Cooly nd 
disclosed details of an le 

@ Article in the Wall Street Journal in 
USAR disclosed miussile detail 
detrimental to the defense cthort 

@ Article, released by the Anmy, listing 
} if Nike iti ile 


SCTIONIS Th pel 


solution to 
controversy on guide (dl 
this an 


Hil sile ’ con idered 


idunastrative but sant secur 


prot anny 


Ik le rr.ati 


cruel dl 


vhuch 


1ase ime thee 


| rote raph at 

ly vy vetuclod an the 
>) 
that on 
Haph lived 
unl DX 


syne staan | i Cooma 
fiitin 
pleats 


Navy 


ne ited 
lacs feoennncd the 
wed by both th 


partment of Ddctearse 


————— SE” OU 
“ay 
=" —_— 


oe 
_—o, | 


-_ 


More Exotic Fuels 


Callery Chemical Co., Muskogee, Okla., is building a $38 million plant to manufacture 
HiCal exotic fuel for the Navy. HiCal, Navy says, will drive planes or missiles to new 


altitude records. 





CAA, ALPA Meet to Smooth Relations 


Washington—Airline Pilots Assn 
Civil Acronautics Administra 
here tomorrow im an 
jomt Ccommiuttec ses 
to case strained rela 
tions between the two groups 

Widespread differences between the 
Aw Lane Pilots Assn. and the CAA 
began approximately eight months ago 
and stem from ALPA’s growmg resent 
ment over the lifting of pilots’ certifi 
cates by the CAA in enforcement cases 
pnor to the CAB hearings 


and the 
tion wall 
unprecedented 


mect 


sion un an effort 


Pyle Remark 


The plan to bring the two groups 
together is the result of an impromptu 
munurk by CAA Administrator James 
Pyle in an address at the ALPA Safety 
hort on Chicago earher this month 
Inn tis speech, Pyle called for an im 
provement im relationships with the 
issocuition by bemg “open and 
my oall our dealings.’ 


off the cuff re 


pilot F 
above the board 


He then 


math 


wded om oan 


| propose to vou now that we estab 
lish a yout CAA-ALPA ad hoc 


nuttee or working group to take up uch 


com 


Coober 


niatters of 
to be followed after accidents 


CONCCTIIE AS Pro 
coclune 
on serous Violations 

Phe proposal was promptly accepted 
by an ALPA member acting as master 
Ooceasion 


prot sted 


of coremonics at. the 

A] PA bicts vigorously 
CAA's action in’ canceling pilot) cer 
tiheates following intial imvestigations 
of accidents or violations on) grounds 
that such action preyudges an enforce 
case and is) likely. to) establish 
dunng the final CAB  hear- 
mg. Pilots have also accused the CAA 
sinily “clamping down too 


some Cases, 


micut 
prepudice 


of unneces 
hard” in 


Pilot Cooperation 

Pyle told Aviation Week last weck 
that “we always explore all areas of an 
imvestigation before taking anv action 
mcd rake effort to work closely 
in Cooperation with the pilot involved.” 
Ile added, however that “we don’t in 
tend to relax in our enforcement pro 
grum amd where violations have been 
committed bevond any doubt, we in 
tend to throw the book at the violator.” 

ALPA also has opposed the use of 


Provisions in 


CVCTN 


emergency suspension 
Civil Air Regulations which permit the 
Administrator to cancel a pilot's cer- 
tifteate prior to hearings. ALPA wants 
no punitive action taken) against its 
members until guilt is established. 
According to one CAA spokesman, 
the emergency suspension clause is used 
“when facts of investigation reveal that 
of pilot privileges 


contimucd excrcise 


30 


would create a danger to the public.” 
He compared CAA’s position to that 
of a “police force” and emphasized that 
the CAA has no judicial power what 
soever, ‘The only possible exception he 
added, may he in the “power of com 
promise. 

‘This provision allows the CAA to 
make monetary collections from viola 
tors m civil penalty cases without a 
hearmg, although the pilot retains the 
nght of appeal. 

According to ALPA, use of emer 
gency suspension is a judicial action. 
One airline pilot expressed the opinion 
that the CAA has no legal night to pass 
judgment on any case and that decisions 
should come only from the U. S. Dis 
trict Court im civil action cases and 
from the Civil Acronautics Board in 
cases of license revocation and suspen 
Ston 

CAA is confident that the ad hoc 
committee this week wall iron out the 
several differences that exist between 
the two groups. William Davis, deputy 
CAA administrator, who will head the 
CAA team of four operations experts, 
admutted that pilots have some justifi 
able complamts and said the meeting 
should give pilots a proper voice in 
solving these. 

Csrand LeRoux, Pan American World 
\irways pilot and first vice president of 
ALPA, will head the pilot delegation at 
the meeting 


CAA Suspension 


Latest case to come to a head in the 
ALPA-CAA feud involves Capt. Leon- 
ard Specht, a ‘Trans World Airlines 
pilot with over 15,000 hours flying time. 
Specht has been accused by the CAA 
of leaving an assigned altitude without 
proper clearance and allegedly creating 
aomid-aiu collision hazard 

Under the cmergency suspension 
tules, the CAA lifted Specht’s license 
pending a CAB hearing on grounds that 
transcript of communications between 
the TWA pilot and New York air route 
trafhe control center prove a mis- 
demeanor. ‘The CAA feels the responsi- 
bility of an airline captain: should be 
taken from Specht until he is cleared 
by a CAB hearing 

ALPA promptly protested the action 
and requested an anmediate hearing 
‘The CAB has scheduled hearings to 
begin’ Wednesday 

CAA has charged Specht with a vio- 
lation of federal air trafic control rules 
shortly after taking off from LaGuardia 
licld bound for St. Louis on Jan. 29. 
The TWA flight was assigned to 14,000 
fect and moved to 15,000 fect although 
an castbound Capital Airlines flight was 
16.000 feet. 


mm the vicmnity at 


Specht called for the switch in alti 
tude for emergency reasons but failed to 
advise controllers of the nature of the 
emergency. ALPA officials claim that 
clearance should have been granted im 
mediately upon the declaration of the 
emergency and that the TWA captain 
was night in moving to an altitude he 
considered safe for his flight even 
though tower permission had not been 
granted. 

Phe union also protested that airline 
pilots are now operating under “opera 
tional deficiencies” because of mad 
equate airways and air trafic control, 
airports and communications 

ALPA contends that, under such con 
ditions, emergency measures often call 
for unusual measures to be taken by 
pilots 


Communications’ Transcript 


Here is a condensed summary of the 
transcnipt of the radio Communications 
between the New York ARTC con 
troller and the ‘TWA and Capital 
Captains 

TWA: New York Center, 
IWA requesting 15,000 feet 

New York: ‘Traffic vou. Ar 
to VFR? (TWA answered in 
the negative and the controller then 
unable to approve the 


this 3 


above 
vou able 
said he was 
change.) 

TWA: We're leaving 14,000) in 
about three minutes, vou get him 
(Capital Airlines Flight 31) out of the 
Wa 

New York: ‘TWA 19, will you say 
that again? 

TWA: I said we are going to vacate 
14,000 to go up in about three minutes 
Get him out of the wavy. 

New York: IT am unable to approv« 
a higher altitude on account of trafhi 
at 16,000. 

TWA: Get 16.000 out of the war 
then. In the first place we were out of 
LaGuardia first ahead of that trafic and 
that was our requested altitude and we 
should have it. 

New York: TWA 19, change over to 
vour company dispatcher and put your 
request through him 

TWA: I'm not going to change over 
I'm going to leave 14,000. T asked vou 
a simple question. T want an answer 
Is 18.000 available? — , 

New York: Negative. You 
trafic at 16,000. Maintain 14,000 

TWA: You get that triffic out of 
16.000. I'm going up there. 

New York: Do you have a special 
reason for vacating 14,000? 

TWA: I'm going to declare an emer 
You'd better get him out of 


have 


gency. 
there 
New York: Why are you vacating 
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16,000? 
gency? 

TWA: I ask vou if 18,000 is avail- 
able. I want to know 

New York: You can climb VIR to 
18,000. It’s available. 

TWA: Is Capital 31 
16,000? 

New York: ‘WA 19, maintain 14,- 
000 unless vou are declaring an comer 
gency. 

TWA: Okay, I'm declaring an emer 
gency, and I'm leaving 14,000 

New York: Roger, vou have traffic 
above vou at 16,000 

Capital: Did TWA leave 14,000 

New York: Capital 31, stand-by 


maimtaming 


Are you declaring an eme:- 


‘TWA 19, have vou left 14,0007 

TWA: ‘TWA 19 leaving 16,000 nght 
now. 

Capital: New York, we are reversing 
course at 16,000. 

New York: Understand 
has left vour altitude. 

Capital: | just saw TWA come right 
through my altitude, off to the left 
I want to know why he did it 

Capital to TWA: Do vou want to 
run into somebody?) You didn’t miss 
we by verv much 

TWA: What was mv heading when 
vou saw me? 

Capital: My heading was 300 de 
grees, and yours on about 280 or 275 


IWA 19 


Push Button Transmission Added 
In ‘Tacan-Vortac Data Link System 


New York—lirst details on a data 
link system capable of automatically 
providing traffic controllers with con 
tinuous formation 
on the airspeed, altitude, heading and 
position of aircraft under their control, 
as well as permitting bush button trans 


up-to-the-second 


mission of route messages to and 
from aircraft, 


week 


were revealed here last 
data link, developed by 
lederal Labora 


tories under Navy spousorship, is ce 


| hie new 
Pclecomimunication 


Dav Wm) oof 

Vortac 
burst ch 
bacan 


work cither with 


Pacan-compatible 


signed to 
the new 
Common System equipment 
closure of the existence of the 
data link was made by Aviation Work, 
more than (Nov. 21, 1955 
P Ol) 
Navy 
link 


vrowimng 


1VCAE A420 


ction in declassifving the PT 
there 


i sistem 


cata COMM ita time when 


mitcrest a such 
Vstcnn tse In a recent 
peech the President stant 
for aviation facility planning, bodwand 


P. Curt rid Wi | 


hcouast 
proscut 


for Common 
sper ial I 


totist it 
overburdened 
onmmumications wath 
nupliticd data dink te pl 
back anc forth 
imal pilot acl do 


theomscle \\\ 


ugmecnt out 


Oieec ¢ ome for 


of rapid 
csscntial 


bctwccn 


information 
controller 
twcen controlles 


+ 


Icb 25. pP 


data hiuk could reduce thr 


OUMEEC tbo 


Phe new 
present load on voice 
channels by 50-754, an PUI 


an Cotinate 


poke 


Data Link Service 
By adding li 


S10-20,000 of dati link 
cqtupmcnt to 


new Norta ol 


ridding oan 


cach 
ground station, and 
data link 
Ibo oan pre cnt 
mly 14 Ibo ma 


crsion), the mew 


bacan 


urborne idaptor (weighing 
nuhitarn version but 
tripped down trans: 
fom 


torized ( wil 


would make it possible to 
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aircraft 
Station, 


e Interrogate cach cquipped 
within range of the ground 
automatically obtamimg (without pilot 
action) an instantancous reply as to 
urplane’s speed, altitude, heading and 
its distance and bearing from the sta 
This data from the 
lacan or Vortac from 
special pick-offy mounted im the mag 


tion is obtained 


TCCCINCTS and 
compass, altimeter and airspecd 
Up to 120 aircraft can be 
three 
Commntiinications, 


otic 
indicator 
mitcrrogated once CVCr\ seconds 
Using present voice 
it would take nearh an hour to accom 
plish the same job, PTT. sas lifor 
ination thus obtamed can be displayed 
Charactron 


iirtormatye 


on a radar scope using a 


ty po di play or fed into an 
trathe control or landing computes 

© Transmit up to 31 different iste 
tions to the pilot 
iltitucte 
il ( ill itt by) 
di plaved vistally on panel 
cockpit of aut 


such a Hiatan 
descend 1,000. fect, 


I hc C mcss,igvcs 


present 
radw 
would be 
mastrument only an the 
craft to which message 4 
lo ihnow ledge receipt of sastruction 
pilot would pu hia button which fash 


vlc ys al 


heht on ground controller 
trol 
traathe 
stommaticall 
nfcrnvcntion 

Phe civil data link 
would cnable the 
1 chifferent 


eround 


' 
panel Con 


command could) ongimatce om oa 


computer and be transmitted 


without delay or luman 
which PU pro 
pase iho pilot to 
transmit up to mistruction 
Or requ t tor the controler 
by push button, using a small panel 
1\ pu al pilot to-controller mes 
ives mught mclude Reque st landing 


Roque st 


consol 
tstructions, clearance = to 
change altituc 

Phe multary data link 
has had under test for 
the added feature of 
ground controller or a ground controlled 
intercept (GCT) computer to transmit 
to the amcraft the 


Which Na 
two vears, ha 


permutting — the 


desired (command 


altitude, auspeed, heading, bearmg and 
distance from ‘Tacan station that the 
airplane should take 


Several Data Links 
The F'TL-Navy data Jink is only one 


of severa]) military systems m= vanous 
stages of development and production. 
USAF currently is using a General 
Electric developed svstem for its Ait 
Defense and ‘Tactical Air Commands 
which provides only ground-to-air ser 
Tae 

Navy sponsored program at Bell 
Velephone Laboratones to develop a 
two-way data link reported! has been 
dropped im favor of a new jot services 
program at Radio Corporation of Amer 
ica (AW Nov, 5, 1956, p. 103) ain 
RCA-developed system presumably will 
be adopted by both the USAF and 
Navy when it reaches production 

Whether the Navy imtends to put the 
Mil 
been disclosed 

The novelty of the 
is that it emplovs the 
measuring equipment (DME) recewer 
md transmitter circuits and antenna 
for both navigation and data link fun 
Inv thas respect it follows closely 
forth an LOAS an the 
Pechnical Commission for Aero 
report for 


sistem imto production has not 


data link 
distance 


Satie 


tions 
the concept set 
Radiw 
nautics now-famous SC 3] 
the so-called ultimate Common System 

All signs pot to the fact that som 
type of data lnk or Air ‘Trafic Control 
Signalling System (ATCSS) wall be 
idopted soon for civil Common System 
use and that the FTI 
However, thr 


stem will be a 
ri 


It can only be 


contender stem 
faces a serous obstach 
uscd with with a 


Vortac DMI 


hits its isc in many hight planes 


DHC-4 Caribou Order 
Ex pected From Canada 
Arian 1S 


number of ce 


nrcraft equipped 


whose S3.500 prec tag 


expected 
to order a Plavalhana 
DMC 4 ¢ SO! 
arciatt following an order placed this 
week by the | S Nr fon hive ¢ 
urcraft at $2,500,000 

Phe first Canbou 
to be test flown bi 
incl on comple tion of ats civil airworthy 
ness tests will be turmed over to the 
Canadian Army for evaluation tral 
The five auwcraft ordered by the UL S 
Army are to be 1959 
for evaluation trials by the manufactur 
Hfavilland Aucraft) of ¢ 


oronto 


loronto—Canadiuin 


inibou  twin-cngined 


wibouw 
prcraft 4 


expected 


nudsiummer LOS 


delivered Tak itt 
ct at mada 
Ltd. | 

The twin-engined aircraft lias the 
Capacity of the DC.3, It 
to take-off and land on Hupro 
vised an trips a hort as SOO ft. busts 
mated takcotf run is 450 ft 
330 ft. with a 10 mphi headwind 


load 
will 


Carrying 


be ible 


with zero 
wind 
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U.S. Airline Financial Picture 
Worries National Aviation Head 


By James Dailey 

New York—Domestic airlines wall face 
cvere fimancial probl mis an the next few 
cans, but the aircraft mianufactunmnag on 
clusti hhould do well 
top Wall Street mivestincnut 

Domestic tramk airlines necd a con- 
tinting strong tuptr Te operating mn 


accordimg toa 


ialyst 


come, Which has not been present hatels 
to dint even a modest profit return, 
ny thie bredenck bk. Robim 
on Nvistion onianufacturmg, mosths 
dependent on deforse hroulad 
high for oa cold war 
fisnen lie i Phe sce 

nour firtenre 
Raolninson pre «lout of the Na 
\vinition Cor a Wall Street 
mvestincnt fiom specilizaing in aviation 
toch Hh ' portfolio of 
() tedhion aa aircraft: andustry 
sdoche oa barge amount of re 


onmcducted oma 


Copion of 


rowan 
long as the con 
no cmd to tha 


compciticnn a the 
tional 


CCOPPDP ATEN hha 
yCCUTE 


confining 


Airline Problems 


Probe tt sli li 
large | 
prott peri ope thee hast five veag 
@ bares, Aulus leave 
Wy to reduce average fares am 


itomuzed 


Robison 


botigceting  agest apelin 
ford at mec 
my coon 
of nearly everthing 


eon \\ bron pobre 


have vowe up 

® Costs Nuthin wath large veobvnnane 
barely dame been able to hold level thr 
cost of producing a revenue ton amile, 
© Competition. Now 
muarded to cover one of the 
Jang that 
marcased, notably on the most profit- 


routes have been 
dozen 
vin linne 0 competition has 
ible route 

© Vrafhe control. Civil Acronautics Ad 
tursed for lick of appro 


recently, bias 


peteestiation 


preations tuntal not been 
ible to keep Federal \irways up to date; 
flight restrictions under certam cond 
hows represent i SOT POUS operating 
problem 


Rob 


with 


Ot the fous pots mentioned 


mson cited fares as the only one 
ome chance of remedy this vear. Six 
uilines lave petitioned CAB for a 6% 
cfhective \prl | 


Fromncally, dre sand, the 


fare boost 
midustry can 
trong case for fare mecreases 


forum provided by CAB's in 


whether fares are too 


nthe a 
ma thee 
vestigation to sce 
lngh. Phe rubs that politics may ob 
cure the assure 

Recently, Rep. Charles Al Vanik 
(1D) Olne wd oan Claongressronal 
speech (AW March Tl, p. 40). the 
fare ime rease response 
of the 
low down the spiral of rising prices.” 


request is the 


aulines to the current drive to 
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that cost 
boost im 


Vanik conceded increased 
imce the last) fare 1952 but 
ud airline passengerimiles have grown 
100% As an cxample of 
profits, he cited astern Airlines’ 1 
port that it carned more than $14 mil 
hon am 1956 compared with $9.3 mil 


1955 


bs almost 


iow an 

Robinson criticized the use of Mast 
crn as pointing out that 
bouasterm only airline 
that made money m 1956 from operat 
mg revenues. He cited United Airlines, 
mnually one of the biggest money mak 
crs, as an cxumple of a false impression 


an example, 
actually was the 


gained from looking at net profit alone 


United Earnings 

United listed 1956 net carmmmgs at 
SI4,.651,000) compared with $11,245, 
1955. Tt was the 
luistory and a 317 merease, but 
cling its surplus DC-3s 
amounted to $4,339,398 


(0) ann largest m com 
prada 
profits from 
ic 1 } 
hanmings from: operations me 195¢ 
10,341,137 than 1955's S11, 
164.029 

Phis was truce 
scl traffre 


( dp rating 


“wcre 


lowe I 


cn though revenuc 
TCC ord 
totaled 


oOvc! 


volun reached 


peak rOvVCnine 

”/ “QO G19 
1O55 

hor the 12 
operating revenue im 
bilhon compared with SI.13 billion am 
1955 admuttedh an 
chough to provide 1 profit 
to SILLS billion compared with 1955°s 
S} billion 
off to SITIO millon 
1955's $120 millon 

Net operating mcome 
pointed out, is the kes 
financial position, and fares can go a 
long wav to alleviating their plight 

Phe industry, with a net worth of 
$650 millon, must pav for $1.5 
billion im new flight equipment m_ the 
next four This will be hard to 
mect if the industry cannot improve its 
recent trend in carnings, Robinson said 
CAB must help if there is to be a 
flow during 


imo mecrcase of 12 


trek carlin 
1956) was $1.26 


clomestu 


mcrease but not 
Costs rose 


net operating meome fell 


compared with 
Robinson 


to the airlines’ 


over 


Vcars 


necessary. orise om cash 
1957.60 

Robinson that ¢ apital Au 
which showed a $1.8 million net 
1956 (AW March 11, p. 38), 
has a “good chance” a profit 
mm 1957, now that most of its Viscount 
introduction 

“Thev have 
that’s about all.” Robinson 
vear ago today thev were talking in 
terms of healthy black mk, but it didn’t 
work out that wav. ‘They didn’t figure 
on the take account the 


bn lhe vcs 
lines 
loss in 
to show 


headaches are OVCT 
back a year, 


said. “A 


been set 


delays, into 


Vi hic 


\ 


operating bugs and tramimg probl TT 
route 


1] 


recewed everal WOW 
hodidn't pan out financially a 
thes thought 
bor  iastanece take th Buffalo 
New York route. The people in Buffalo 
arc im the habit of flying to New Yor! 
on Amencan, and even the Viscount 
miake itt ippreciabl 
cont m this. On the other hand the 
think of flying to Washington on 
Capital mid this service did well. ‘These 
habits are hard to break Capital 
thought at could do so with a= few 
ls, but it didn’t quite work out that 
Wal Pretty thing 
happencd on other routes im the 


SCIVICC ¢ ouldn t 


much — the inc 
now 
tom 

wid, the worst 4s 


Phe Viscount’s popn 


However, he How 
over for Capital 
larity as growmg every dav as 


of mouth 


its word 
iivertising = «contimucs — to 
pr idl 
bavidence of 
conditions are 
enon by Robinson 
which operited the Viscount 
fore Capital, started the airplane im 
April of 1955 on the New York 
route in Compctition with 
Nirlinn DC! ob 

Amencan felt) th iipact mond 
ites Robinson sad hey had been 
ronnie GOO of the traffic and im 
than a month at fell to 40 

Robinson credits this impact 
precipitating Amencan ite bemg one 
of the first to buy Lockheed Electra 


ttl IpPTOp 


Viscount 
fairly equal was 
Prans-C 


even iy 


popularity 
then 
mada, 


}oronte 


Amencan 


with 


Flag Lines 


{ S. mtcrnational farcd 
much better than them domestic cousins 


urlines 
in 1956, running a net Opcrating mconn 
compared with S20 
Pan American Ailing 
does about two-thirds of the total bus: 
ness of the 10> Amencan airlines im 
this group 

Lake the limes, the flag 
lines have been preparing for the advent 
of yet acraft) i 1959-60.) Tlowever 
the financial and technical problems 
to be and thes« 
urlines expanding — ther 


of S2S  multhon 


milhon me L955 


domestu 


solved will) be less 


brave becn 
a lngher rate 

service airlines continuc to 
trafic substantiall but 


have 


business at 
Lan il 
expand = their 
then 
incconomi 
flight cquipment and a tight rate situ 
ition, Robinson stated 
Ilis figures show a total revenue of 
S67 nulhon in 1956 compared with 
$57 m 1955 both 
cases, and outgo of approximately th 
amount to keep it the 
even pot. “Phe entire 
only Sto nulhon m 195] 
National Aviation also is mtcrested in 
held 10.000 
New York 


carmmimnegs been mil due to 


route structures, obsolete 


including mail im 


same break 


industry Cleared 


transports. It 
S1] 5.000, in 


hol opte I 
hares worth 
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Airwavs at the cond of 1956, and _ re- 
cently imercased this by 5,000 shares. 

Robinson believes the helicopter has 
not vet developed to a pomt where 
it could become an important factor 
in the scheduled transport market with- 
out subsidy, and considers this a token 
holding He say the cconomics of 
the largest hehcopter now available 
with a practical « ipacity of ten passen- 
gers as not sclf-sufhicient. The multi 
turbine designs for ¢ ipacitics of twenty 
or over developed by Bell, Piasecki 
vend Sikorsky, will entail so substantial 
in mvestment that military contracts 
will be needed before they become com- 
mercially feasible, Robinson said 

Robinson portraved a fine financial 
picture for the aircraft: manufacturing 
industry. This figures, for fiscal vears 
cnding June 30, show defense expendi 
tures for procurcinent urcraft and = re 
lated equipment to be $8.2. billion im 
1956. SS.3 mm 1957 and SS.S scheduled 
in LOSS, with several vears of stability 
in the offing 

Wlule Robinson docs not foreses 
piloted aircraft giving way to missiles 
soon, he estimates that by Fiscal 1961 
the two will be on a 50-50) basis 

National Aviation’s top holdings arc 
in the blue chip category, with Bocing 
loading the parade of 20 companies. As 
of Dec. 31, National held $2.46 mil 
hon im Bocing, $2.3 m United Aircraft, 
bout S1.3 muallion im Douglas, Marti 
nd) = North American, and SI.) im 
Phompson Products Phese holdings 
were mostly in common stocks 

The top airline was Amerncan at 
S1.4 million, followed by Delta and 
United, cach at about $1.2) million 
The company had $750,000 im Pau 
Amencan stock 


° - ry. . ) 
Convair Test Program 
‘ 

Increases 880 Speed 

San Diego—Maximum cruising speed 
of the Convair SSO jet transport) has 
been mereased to 615 mph. as a result 
of a wind tunnel testing program 

Using models built to a tolerance of 
ne thousandth of an inch, Convair de 
en cnugimecrs Worked out refinements on 

ing flaps, the lateral control system 
honzontal stabilizer and engine nacelle 
to mercase the par load md reduce take 
off clistances 

Niaxnnum allowable takcoth weglht 

been mereased from 173,500 Ib. to 

17S.500 Ib. with no change im cmipt 
coaght but with a 5% reduction in 
takcooff distances 

The stabilizer has been lowered from 
the vertical fin to the fuselage, and the 
outboard engine nacelles have been 
moved outward. Improvement ms take 
off distances resulted from flap refine 
ments and increased thrust predicted 
for the CJ-SO5 turbojet engines 
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129-6 


WIND TUNNEL models, as the one above, have given Convair data for refinements in its 
$40 jet transport to increase speed and payload. Stabilizer was lowered to fuselage (below) 
and dihederal added, flap system was modified and outboard nacelles were, moved farther 


out. Stabilizer has added to overall length, but fuselage length is unchanged 


USAF Asked to Detail Cutbacks 
If Budget Reduced by $1.5 Billion 


By Katherine Johnsen 


Washington—Ilouse Appropriations 
Commuuttee asked the Air bkorce last 
what cutbacks it would make if 
Congress reduced its $17.7 billion 
Piscal 1955 budget request by 91.5 
bilhon 

Ihe committee query came as part 
of a growmg move in Congress to cut 
the overall $35.5 billion Fiscal 1958 
defense budget between $2 billion and 
$3 billion 

Phe committee also requested the 
Anny and Navy cach to detail how 
thes would apply at $1 billion cut 


week 


Missiles Main Target 
Rep Mahon  (1D.-Tex.), 


Chamman of the Appropnations Sub 
on the Anned Services, said 
to know “the arcas where the 
themselves would make the re 
ductions if we make arbitrary cuts, and 
then cvaluate the cffect.” He added 
Wo are not asking them to recom 

mend the reductions although we are 
perfect» willing for them, if they de 
suc to do so si 

Miahon savs duphcation in the mis 
He programs of the three services offers 
one fertile field for budget cutting 

It scems to me,” he said, “they 

mat be to some extent getting out of 
hand We do not want to chimuinate a 
project: that as impertant to the de 
fense of the country, but when one 
discussions about dozens of mus 
stles, atas) difficult, sitting at a table, 
to know what to do about it.” 

Mahon noted that a Defonse Depart 
missile pro 


rr Ore 


Comittee 
he want 


CIVICS 


lhe i 


roValiation of the 
heady under wav and com 
mended Defense Secretary Charles | 
Wilson for cooperation with his sub 
efforts to reduce the 


monet 


Committee an ats 
budget 
Hlowexscr, Mahon cautioned ma 
speech on the Tlouse floor that ‘we 
cannot recklessly, cut S3 bilhon from 
the defense request of President isen 


cdlefers 


Jrowe ! : 


‘Liberal’ R&D Funds 


Budget) Bureau Director 
Brundage also volunteered to cooperate 
in making military reductions. He told 
the subcomunuttee that expenditures for 
uulitary research and development: are 
now “on the liberal side.” In the next 
1? months, he added, “we have got to 
make up our minds on these things, 
ie gomg off on too many 


Percival 


bec misc We 

proyee ts.” 
Under present plans, Mahon said the 

outlook is that missile expenditures for 
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contmental defense alone will reach $5 
to $10 billion annually. 

“Two programs we are working on 
the intermediate range ballistic missile 
program and the intercontinental bal- 
listic missile program—may be m_ the 
public interest,” Mahon But 
since the President is regarded as a 
great military expert, if we could get 
his support and guidance we might 
make substantial cuts in this field, but 
we must proceed with great care. He 
(the President) could knock some heads 
together in the Pentagon and give us 
the best possible guidance ” 

The politically-colored congressional 
debate last week centered on whether 
the President or the Democratic-con- 
trolled Congress should take the initia- 
tive in proposing new reduc trons im the 
Fiscal 1958 defense budget, as well as 
other agency and department budgets 


suid 


Phe outcome: 

@e House, by 219 to 178, voted a 
resolution “respectfully” requesting the 
President to “indicate the places and 
amounts in-his budget where he thinks 
substantial reductions may best be 
made.” The resolution does not. re 
quire Senate approy i. An amendment 
sponsored by Republican Whip Rep 
Leshe Arends of Minois requiring the 
Democratic “chairman of the House 
Appropriations Committee (Clarence 
Cannon), an expert on government 
budgets, be asked within three weeks to 
report to the Hlouse as to where reduc 
tions can be made in the budget” was 
dismissed as not germane 

@QOn the Senate side, a conference of 
Republican senators adopted a resolu- 
tion requiring the Congress to reduce 
the federal budget “wherever possible 
consistent with the security of the na- 
tional defense and cssential functioning 


of the government.” 


News Digest 





Bocing Airplane Co.'s Wichita Divi 
ion wall install Pratt & Whitney J75 
in outboard pods of XB-52 for 
USAl 75s 
will cach replace two J57 engines. New 
pods and wing modification will be 
done under $1,940,565 AMC contract. 
Bocing will make shakedown flights and 
then turn six-engined XB-52. over to 
USAF for the test program. Boeing 1s 
developing a J75 version of B52 (AW 
Jan. 14, p. 23) 


CngimMes 


cngine test program Ihe 


J 
> 


Horizons Inc. will develop high tem 
perature materials for rotating scals in 


turbojet under Wrght Air 
Development Center Contract. Mach 
2 and Mach 3 aircraft will need bear 
ings and gears for cngine and accessors 
components that operate at tempera 
tures up to 1,000F, company points 


out 


cngines 


Design studies for a chemical 
bomber, Weapon System 110A, will be 
continued by North American Aviation 
ad Boemg Airplane Co. USAF has 
iwarded North American a $3.52 mil 
lion contract, Boemg one for $3.25 
million 


Army's Loki anti-aircraft rocket mis 
sile has been adopted by the Navy for 
weather observation firings. Renamed 
the Hasp, the missile is launched from 
a fiveinch gun and can take instru 
ments to altitudes of more than 20 
miles. Instruments are returned by 
balloon 


SBAC  (Socicty of British Aircraft 
Constructors) believes large scale adop- 
tion of U.S. missiles is unlikely becaus« 
of high cost of adapting them to British 
radar chain svstem. Most likely Ameri 
can mussiles for British use thus would 
be Nike Hercules or Talos, which, 
SBAC says, are not dependent on radar 
chain for guidance 


McDonnell }-101B will have first 
operational installation of General lec 
tric’s AS-IS fuclair — turbostarter 
Starter, not dependent on ground sup 
port and weighing 46 Ib., will bring 
engine to idling speed in 20-25 sec 
G's) Aireraft) Accessory “Turbine De 
partment is also producing a similar 
tarter using a solid propellant instead 
of fuclair mixture for B-57 


Westinghouse Electric Corp. is de- 
vcloping nuclear powerplants for a 
submarine capable of carrving and fir 
ing guided missiles. Company also has 
contract) for main. steam propulsion 
machinery for the nuclear powered air 
craft) Carrict 

Boeing Airplane Co, will establish 
manufacturing and office facilities for 
Bomare project in a $21 million devel 
opmental center now under construc 
tion near its Seattle plant. About 5,000 
emploves are believed to be working 
on Bomare project 

Short Seamew outstanding orders 
were canceled by Ministry of Supph 
Well advanced stage had been reached 
in contract for the low 
antisubmarnne plan 


Navy NATO 


cost) carrict 


based built for 


Roy i 


and 


West Germany ordered 50 Bristol 
171 Nth. 14 Svcamore helicopters for 
immy, navy and air force use 
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Fits into the framework of logistics 


Originally conceived as an assault transport, double duty, the C-123's are on constant call 


the versatile ( 123 has become “a Major link ull over the world for logistic thyett tw airlift 


in the USAB logistics chain everything from jet engines to post exachanpe 


louts new mission, it brings mancuverahil supplies. On a moments notice these aircraft 


itv, ruggedness and case of maintenance. Sel fly regular logistics mussions every day on 
dom AOC P, this a mult and logistics carrer Stateside and | uropean Nligehit 
rugyveodme performance: 


is ever ready to provide any airlitt operation Versatility 
he the C-12 43s in action 


with scheduled delivery of bulk upplies these qualities desen 
Within the framework of this operational ... define all aircraft built by bairchild. 








« sWHERE Trt FUTURE 1S MEASURED IN LIGHT-YEARS L's 


FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 
AD n of Fairchild Lagine and Au 





UTICA 
halimark of quality in hand tools since 1895 o Ti <ERS 


As a division of Kelsey-Hayes, Utica will continue 


to produce the world’s most complete line of superalloy, drop-forged, Utica 1s the only line of hand tools carryin 
an unconditional guarantee Distribut 


electronic induction-hardened pliers and wrenches and other precision hand nationally 


. ; P ’ ( P ‘ a: ‘ » fz ou: e Utics ‘ > e Phers e Snips 
tools . . . quality in tools that has made famous the Utica name re 2 


. e Custom Tools e Star Drills 
Kelsey-Hayes becomes a leader in another @ Screw Drivers e Nail Sets 
: ‘a Chisels © Bit Extensions 
important field . . . serving industry and the home. 


Kelsey-Hayes Co., General Offices: Detroit 32, Michigan. 


KELSEY-HAYES 


Automotive, Aviation and Agricultural Parts * Hand Toois tor industry and Home, 

15 PLANTS Detroit and Jackson, Michigan; McKeesport, Pennsylvania; Los Angeles, California; Windsor, Ontario, Canada 

Jackson, Michigan @ Springfield, Ohio -2 plants —(SPECO Aviation Division) e Utica, New York —4 plants—(Utica Drop Forge 
and Tool Division) e Davenport, lowa (French & Hecht Farm Implement and Wheel Dwision) 
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Pan American Proposes to Sell Panagra 


Airline offers its interest to Braniff in new climax 
to long feud with W. R. Grace shipping firm. 


By Ford Eastman 


Washington—Long-standing feud be 
tween Pan American World Airways 
and W. R. Grace & Co. reached a new 
climax last week with a Pan American 
proposal to sell Panagra to Braniff 
International Airways in exchange for 
new route privileges in South America 
Panagra is jointly owned by Pan Ameri 
can and Grace. 

A Pan American spokesman said the 
airline filed the proposal with the Civil 
Acronautics Board in an effort to pre 
vent Grace, a mayor shipping firm, from 
gaining control of Panagra. It also fol 
lowed an earlier request by Grace for 
Panagra route extensions that would 
be in competition with Pan American 
Pan American said its plan, which has 
been denounced by Grace, would: 

e Bring an end to the 30-vear old feud 
between the two companies over Pa 
nagra. 

@ Meet Justice Department demands 
that Pan American and Grace divest 
themselves of their stock interests in 
Panagra. 

¢ Enable the government to determine 
how much share, if anv, the Grace 
Steamship interests should be permit 
ted to retain in South American air 
transportation and = whether Grace 
should be able to nominate and clect 
directors and officers of an airline which 
competes with its shipping services. 

@ Permit direct American flag service 
from the Pacific Coast of the U.S. to 
points on the west coast of South 
America. Such a service has been pro 
vided from the Atlantic Coast of the 
U.S. for a number of vears. 

e Give the government complete lati 
tude in establishing a sound pattern of 
competition between two American flag 
iirlines in South America 


Panagra Stock Transfer 


Under its proposal, Pan American 
transfer its half of stock im 
government-appointed 


would 
Panagra to a 
trustee and have its directors resign 
Ihe trustee would be authorized to 
cll the stock or join in selling asset 
of Panagra to Braniff. In return, Pan 
American asked for authority to operate 
into five major South American cities 
Panagra and nonstop 
cities on the castern 


served by 
four 


now 
nights to 
coast 
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In rebuttal, J. Peter Grace, president 
of W. R. Grace & Co., said his com 
pany “has no intention of turning 
over air service to the west coast re 
publics of South America to Pan Amen 
can World Airways.” 


Charge and Countercharge 


Other charges and counter charges 
made by both sides 
@ Pan American said Grace 1s secking 
control of Panagra by negotiating a 
settlement in an anti-trust suit brought 
against Pan American and Grace in 
1954. 

In the suit, the 
manded that both 
themselves of their interests in Panagra 
The case has not vet come to trial 
e@ Grace said Pan Amencan has 
secking by every means to 
whipsaw the Justice Department and 
the CAB into actually enlarging its grip 
on air travel in the Western Hem 
sphere by giving it a new route over 
the traditional Panagra line on the west 
coast of South America 
@Pan American said 
to obtam Panagra’s own routes to the 
U.S.—to San Francisco and New York 
was an cffort to repudiate contract 
and is part of an overall plan to obtam 
control of Panagra 
© Grace replicd that it had apphed for 
extensions of Panagra’s routes im order 
source of 


government de 


companics divest 


been 


pt ssible 


Grace's move 


to bring the carrer to the 
most of its passenger 


@ Pan American said Grace had con 


tinually blocked proposals for a Pan 
Amencan interchange service 
Amenca and the 


agra-Pan 
between South 
coast of the ULS 
@ Grace charged that a agres 
ment signed in 1946 between Panagra 
and Pan American for mterline flights 
to the UL § forced on 
Panagra by cconomuic circumstances 

Meanwhile, Braniff Airways President 
Charles E. Beard said the airline is 
willing to explore the acquisition of 
Panagra with both Pan American and 
Corace 

He objected, however, to Pan Amen 
route 


west 


DON Cal 


had been 


cans proposal for new conces 
sions in South American as 
of the sak Beard also opposed the 
apphcation for extension — of 
New York and 
Francisco on the grounds that it 
third U.S. flag lin 
md South Amenca 
Pan Amencan 


1 condition 


Co race 
Panagra’s 
San 
would create a 
between the U.S 
Present lines ar 
Branifl 


routes to 


Next Step 

He added that, if the sale should 
go through, the CAB and White House 
then discuss the matter of ad 
justing thie satisty the 


could 
routes to com 
peting lines 

National Airlines 
March 15 


mswer to. the 


In another move, 
asked the CAB 


deadhne for filimg an 


to grant a 
petition and complamt of the Grace 
Pan Amencan’s 
mtcrested 


company and reply 


National 4 


volved im an 


since oat obs oan 
interchange with Pan 
that) permit 
from New York = to 
Amenca 


Amencan and Panagra 
through CTV ice 


Miann to South 





of the act. 


between the airline and affiliates. Pan 





Investigation for Pan American 
World 
relationships with its various affiliates has been ordered by the Civil Acronautics 


Board. 


Purpose of the proceedings is to determine 


Washington—General investigation into Pan 


@ Whether all agreements between Pan 
Board's jurisdiction have been filed with the Board 

@ Whether such agreements are sufficiently specific to govern the proper distribu 
tion of revenues and expenses between Pan American and its affiliates 

@ Whether any such agreements are adverse to the public interest or in violation 


@ Pan American's accounting and reporting practices with respect to transactions 
American owns an interest in 

The Board said Pan American has maintained close relationships with certain 
airlines and with other businesses for # number of years 
been established and maintained, the Board said, through stock holdings, interlocking 
directorates, agreements relating to financial assistance and the furnishing of services, 
personnnel, facilities, supplies and equipment 


American Airways financial 


American and affiliates subject to the 


13 airlines 


These relationships have 














707 Flight Shows Passenger Appeal 


By Glenn Garrison 


Baltimore—Any present day airliner 
is gomg to have tough competition for 
passenger appeal from the jet transport, 
the first transcontinental jet passenger 
fight demonstrated last week 

hhving its 707 prototype from Scattle 


to Pnendship International Airport 


here in 3 hr. 45 min., Boeing Airplane 
Co. offered evidence that the rosy 
of the jet age have a solid 


Promises 
foundation 

This passenger, deplaning at Iriend 
lip from blight 707-1, feels it is gomg 


to be dull nding in today’s airliners 
fter a taste of the turbine age 


The newsman’s special took off from 
Renton grossing 191,551 Ib, including 


1,377 Ib. of JP-4. Tt landed at Balti 


more with 25,000 Ib. of fuel left, 
cnough for two and a half hours of 
fiving. ‘lex Johnston, the pilot, used 
1) sec md 5,200) ft. of mimway to 


tuke the yethner off, climbed to 31,000 
ft. an 19 san. and flew the 2,325 statute 
miles at oan ground speed of 


612 mph 


AVCTAgE 


Landing Length 

Pakeoff to touchdown tune was 3 
hin, 56 main. ‘The plane used 6,000 ft 
of Priendship’s 9,450-ft. runway for its 


landing 


Highest ground speed of the flight 


md of the 707 at anv time—was 698 
mph. made good during a brief en 


counter with a jet stream 

Johnston quartered into the jet 
tream near Spokane, and the record 
was reached between 


rrouna ypecd 


Mullan Pass, Ida. and Lewistown, 
Mont. Plas component at) one pomt 
was 124 mph. in’ ground speed, al 


though the yct stream’s) velocity. was 
eroater than that. ‘Phe southbound jet 


tioam was lost around Lewistown, and 


roma peed dropped off to 620 mph 
hetween Lewistown and Miles) Cuits 
Nlont 


The brown and-vellow jet left) 31,000 
ft about an hour from Baltimore and 
clhinbed to 35.000 to avoid turbulence 


Noa ‘Voledo, Air ‘Vrafie Control di 
rected the 707 down to 29.000 because 
of “other trfhe’ oa high-flying B52 
which the 707 overtook and passe dl 
Pucl consumption during the high 
peed cruise at 31.000 ft. was about 
13.000) Who dn ‘The water myection 
equipped chgmes were running at 
thout OSS of maximum RPM, during 


93% of 


Tre air 


ind developing about 
thrust 


Crise 


THEUNDDEDUEDDD wathable 


pecd at) 31,000) averaged S05) kt 
Nhach. S6 
Slower cruise settings for maximum 


cndurance would burn about 7,000 Tbh.’ 


38 


hr. at the same altitude, and provide 
about 75% of maximum thrust. 

Johnston let down from 25,000 ft. 
at the rate of 16,000 fpm., broke off to 
§,000 fpm. at an altitude of 11,000 ft. 
His letdown was made with spoilers 
out, gear down, and part flap. The 
707 was indicating 180 kt. on base 
leg, 120 kt. on final. Johnston added 
power to the engines bricfly before 
touchdown 

Cabin was pressurized to equal 6,500 
ft. for the trip. Letdown for regular 
operations would be consider- 
accord- 


airline 
ably slower—about 5,000 fpm., 
ing to the pilots 

Klapsed time of the transcontinental 
flight has been bettered previoush 
by a B47 and a Navy F9F fighter. The 
bomber made it m 3 hr. 47 min., the 
fighter in 3 hr., 45 min. Neither carried 
passengers, and the fighter flew a course 
100 un. shorter than the 707's 

Phe jethiner’s staved in 
tact with Bocing’s ground HF radio for 
500 mi., switched to Civil Aero 
nautics Administration VHF for the 
rest of the trip. Omnirange and DME 
used for navigation, the latter a 
CAA-Hazelton Corp. developed — test 
set The plane was Baltimore 
omni at 1054 Pacific ‘Tinne 

Bocing set the flight up in airline 
stvle, complete with tickets and bag 
gage checks. Aircraft’s interior was 
divided by partitions into three pas 
senger compartments and a makeshift 
galley Forward compartment — was 
cquipped with 14 seats, a long working 
table on the left side, a smaller table 
hetween two pairs of seats on the right 
Second compartment, separated also by 
the improvised galley and test equip 


cCTrCcw on 


ibout 


wer 


over 


ment, was fitted with 16 seats two- 
ibreast like a standard airline cabin 
Decor was predominantly grav, with 


coral ceiling, blue seat covers. Aft com 
partment, less finished than the first 
two. held 20 seats 

Three stewardesses, Jackce Gibson of 
Braniff, Jo Ann Reeber of TWA and 
Shirlee Adams of American, were lent 
by airlines for the trip. They served an 
cClaborate inflight breakfast from galley 
equipment sent over by Pan American 
and Western from Seattle-Tacoma air- 
port 


Compartments Quieter 


Vhe 707, which 
pletely soundproofed, was quieter than 
1 piston airplane in all compartments 
except the aft one, and was certainh 
no noisier there than a piston airplane 


has been incom- 


In airline service, tourist) fare pas 
sengers will be seated aft because of 
this noise characteristic of the iets 


Pourists will no longer “‘get there first” 









as they do in some current configura 
tions. 

The airplane is too narrow for com 
fortable three-abreast seating, but the 
production 707-i20 will measure 1S 
more inches in width than the proto 
tvpe to allow a higher density. 


Test Equipment 


Mlight 707-1 also carried a variety of 
test equipment. ‘This included a big 
“A” pancl in the forward compartment 
for distribution of all clectricall 
gathered data; a 35 mm. movie camera 
to record instrument readings on a fac 
ing pancl (engine parameters, airspeeds, 
altitudes, headings etc.); oscillographs 
and temperature recorders to log engine 
performance data for the airlines. 

In addition to the 42 representatives 
of magazines, newspapers and television, 
the 707 carried 10 Boeing personnel 
including pilots J. R. Gannett and S. I 
Wallick and flight engineer J. K. Long 
muir 

The flight was so smooth that its 
passengers were standing cigarettes and 
coms on end in the forward compart 
ment and shooting pictures of them 
Airline will find the 
tion of speed, the sight of the curving 
horizon and the maplhike terrain below 
more cxaiting than anything thev have 
experienced in today’s operations 


passengers scnsa 


Suppressor Search 


It was plain to see what stiff comp 
tition the jets, at least for long haul 
trafhe, will provide against current ai 
craft 

What about the problem of external 
nowe—the headache that has led the 
Port of New York Authority to) ban 
jets from airports in the New York area? 

Boeing savs it has spent more than a 
milhon dollars in its work on a sup 
pressor, which will be combined with a 
But so far Bocing hasn't 
possibilities down to a 
firi 


thrust reverscr 
narrowed the 
single type of suppressor. “The 
hopes to have a final design flying by 
fall. Probable’ power penalty at mani 
mum takeoff condition may be 
3-4% , Bocing savs 

But this is hope, and as of today ne 
solution to the problem ap 
Lastening to the big jct 
engines at Renton, tas 
i test flight befor 
mtcns 


yround 


concrete 
pears to exist 
liner start its 
out and takcoff on 
the coast-to-coast 
penetrating nome was apparent 
Ihere are indications that the non 
if necessary, simply will be lived with 
Ihe ground crews now wear helmet 
other 


hop, thie 


ind perhaps some precaution 
may be required in the terminal arca 
But the jet is here and airports will 


probably adapt to it even im its present 
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[Paen’ } 
707 WITH SUPPRESSOR is shown in flight during tests. Device is attached to left outboard engine. Boeing hasn't settled on final 


design of noise suppressor for its jet transport, hopes to have one flying by fall. It would be combined with a thrust reverser. Success 


ful transcontinental passenger flight was made without silencer. 


form if they have little alternative 

\ group of airport operators—includ 
ing top Port of New York Authority 
officials—went to Renton a few davs 
before the press flight for briching on the 
plane 

Boeing let the 
707—without suppressor—and provided 
them with data on the suppressor work 
Ihe New York Authority wasn't con 
vinced, and bxce Director Austin 
essentiall 


operators hear the 


utive 


Fobin issued a statement 
reaffirming his agency's “no 
But Bocing savs at least 


iccept the ject 


position 
other 


even 


SOT 


would 


operators 
San Francisco, according to 


unsilenced 
the manufacturer, has requested a visit 
by the big And John © 
Colonna, director of Baltiumor ce 
partment of aviation, told) Aviation 
Week after the 707 landed at briend 
hip that his city 
unsilenced jet 

tion If 
Colonna 


turboyct 


probably would acc pt 
m regular airline opera 
dictated 
tuken 


publi reaction 


said, the yets could be 


out again 


Baltimore's Experience 

Baltimore ha 
reaction from mulitary ject 
operations at bnendship, the official 
id. He pomted out that brendship 
ipproach arca situation was 4 lot better 
than New York 

Ihe 707 was assigned to Gate BG 
it the end of Pier Boon brendship 
ramp, Colonna said, because that area 
1 planned for handling of two jct trans 
planes could park there 
ind taxi out without 


had no unfavorable 


ominunity 


port Phi 
cone on each side, 
touching other planes with their yet 
blast, he said 
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water injection, the proto 
& Whitnes [57 cngines 
thrust. Drv, the 
barst 
rated at 


With 
Pratt 

10.200 Ib 
rating ws 9,500) Ib 
120 models wall be 
13.400 wet 

Of the casy-to-fly characterstics of 
the 707, Jolmston savs that pilots with 
cnly hghtplane expenence have linded 
Qne non Bocmg pilot 


type s 

develop 
production 
11.000 dry 


the prototype 
Jolin fom saves, i 
Pyle 

urplane can 
littl 


who has landed 
CAA Administrator J. I 
Johnston also says the 
hold at 20,000 ft. with ver 
penalty 
Rx son. for 


range 
holding high, the pilot 
pomits out, ws not so that 
fuclwisce while 
back 


iltermate 4 


lowe I 
hold 


from oa 


much 
iltitudes are costly 
ing, but that climbing 
altitude to go to an 
fucl 

The jet’s engine 
nm auxihary clectrical with a 
self-contained fuclair starter. ‘he fuel 
with the 
prcurmatie 
Johnston 


mpm, to 


lower 
costly im 
tarted with 


call bn 


unit, of 


ur Start is used for on 
three then started by 
from the first 


can go from idl 


cng 


other 
bleed cng 
wavs the J57 
maximum thrast m 442 to > sec, ar 
he calls as good or better than 


Pore 
cng hurther, le 


present piston 
ays it’s umpossible for a pilot to dam 
we the engines by jammung them on of 
cutting them off 
Bocing’s thrust 
ned for use on the ground roll on 
With the 707 tem the cde 
vice won't be needed for Ipproa ba. Dhee 
reverser will be locked out 
tam airspeed, probably 150-160 mph 
As for production, the fuselage of 
Pan Amencan’s first 707 15 taking 


reverser will be de 
spoiler 


ibove icc 


Thow 


Shape alongside the KCO-135 tanker 
hne in the Renton plant 
larst 


ipl thie 


vont be the 
will 


deluern, which 
under Construction, 


Pan Amencan m October 


bra 
be made to 
‘ hock 

A\bout a voar from now 
production of TU md KC-135 
with 


Ban Hig SANS 
will 
month two 


reach about | 


Uiirtl of them tanker 


Mockup Fleet 


Bocing is izable mockup 


buikding a 
flect im cto with ats 70 pro 
duction Iwo fulblength 
im the plant, one equipped with wanng 
mstruments and the lhe for technical 
work, the 
tenor cle 
mockups have been built and more ar 
urine use om 


coin 
models ite 


other for use m= overall om 


ving hive GOfoot cabin 


Planned for mdividual 
developing them imtenor layout 

\ Compctitive 1 track by the 
fact that the smaller mockups are top 
ecurity, locked up so that neo 
can take a peck it what 
cdomg wath ats 

\ plush mockup also ws on di play a 
New York 

On it 


not 


vir dinne 
mother 4 


mtcnor 


return from Baltumore, the 
protot po wa cheduled to fl to An 
drew Nu Biase it iltermate on 
the coast-to-coast hop) and back, then 
md Deuver. ‘The 


Conic 


borce 


vo on to visit Chicage 
107 previou ly dacach wasatecd the 
il tos Angel lutermational \irport 
md Seattle Tacoma \irport everal 


cach, an addition to mutans 


titne 
ficld 

Qu oat October 19 Scatth 
Andrews dash the 70 werage ground 


peed was 99 mpl 





Pilots Must Share Responsibility 
In Holding Line on Jet Costs 


By L. L. Doty 


Chicago—Airline pilots will be forced 


to accept mcreased responsibility in 


maintuning low operating cost when 
jet transports are introduced 


Phe call) for 


COOMOMUNCS Was 


more cooperation mn) 


sardine made by several 


pilots during a panel discussion on tur 
bine tramsport aircraft: development at 
the Poafth Annual Safety borum held 
here by the Aw Line Pilots Assn. One 
ALPA member said In yet transport 
urline pilot will hold 
statcmment om dias 


operation the 
the profit ind loss 
Jinn 

Phe high rate of fuel consumption of 
of the eco 
factor 
my ociscu 


jot transports was the bass 


peconannc Con idcration mid th 
bea pivotal issue 
traf ind pilot 


were warned that flight 


proved to 
srons of an control 
Pilot 
Cruse 


wall be 


requircmient 


trang 


pling control and terminal 


operation rconcrally governed by 


fone l ve qrve 


Jet Fuel Problem 

Capt. J. VT. A. Marsden of 
Overseas Airways Corp 
fuel problem: this way 
trict rele 
mything 


British 


tinned up the 


never 41 
than 


Phere as one 


duce de whit for other 


emergency reasons. If you do, then the 
fucl consumption will increase, and that 
increase must Come out of the reserves 

Marsden said descents that are begun 
cither too carly or too late wall cost fuel 
He warned against low altitude holding 
in stacks that the lighest 
altitudes be assigned turbime aircraft m 
fucl 


and urged 
order to save 

Phe BOAC pilot admitted that some 
coonomy is made ms the 
iltitudes for the 
chosen 
woght and an 


acnhice im 
selection of cruise 

Britanna. Plewglit, be 
according to aiucratt 


said, 1S 


tomperature in order to gam the highest 
it the end of 
procedure, hie cx 

iltitude flexibility 
upward 


normal maximum speed 
the cruise Phi 
plamed provide in 
Which as always 
He added 
If the cconomucal method had been 
Which as a lugh tepped CTMISC, 
no flexibility at all 
told the forum 


, ain fuel 


Chosen 
there 4 

( ipital Airline 
thes had experienced little lo 


pilots 


constunption by crasimg the turboprop 
Viscount at altitudes lower than opti 
titude although thev found a 
marked decrease am truce air speed. As 
( ipital pilot 
Q pounds of fucl is consumed per 
hour at the optimum 16,000 ft. as 


phithin 


um cxample, one said 


com 


TWA Vehicle Cleans Ramps 


Frans World Airlines uses this vehicle, called Scrubmobile, to clean its ramps at San 
Machine will cover approximately 1,000,000 sq. ft. in 
TWA 
distributor for the 


Francisco International Airport. 
10.8 hr., 


Operator F.C. 


compared with 4,000 man hours required by methods formerly used. 
Haile is in driver's seat, and A. F. 


Griffin, factory 


American Floor Surfacing Machine Co. of Toledo, Ohio, is at right. 


40 


pared with 2,910 pounds per hour at 
5,000 ft. However, true air speeds drop 
with the altitude decrease from 279 to 
237 kt 

An American Autrlines 
aid his company had settled on a for 
mula that 1s applicable to both jets and 
piston engine aircraft for determining 
altitude on short-haul flights. ‘Dh 
Amencan formula: Cruising altitude is 
equal to the distance of climb plus de 
cent 

Marsden warned of the difficult, of 
deceleration in the control of jet aircraft 


representativ« 


cleanlin 
urcraft’s resi 

understood 
to anticipate 


because of acrodvnamn 
He said that, until the 
deceleration 1s 
pilots will never be able 
their touch down point. 


tance to 


Over-Control 


Pilot he said. will be 
habit of 


require d to 


develop the moving control 
low] snatch.” in order to 
prevent over-control Ee nee sted that 
fect be kept off the rmaidder pedal CX 
takcoff a 


with 


never to 


cept dunng landing and 


means of preventing over-control 
the onset of sudden turbulence 
Harold Hockstra of the Civil New 
nautics Administration said thr 
between normal operating speeds and 
design limit speed of yet tran ports was 
tudy by the CAA. Te stated the 
vants to prevent in possibality 
peeds during 


spread 
' 


under 
CAA 
of exceeding design limit 
normal operations and added 

Phe problem becomes acute for tur 
bine transports because the arbitrary 
speed spreads used in the past for pis 
ton-powered aircraft are beheved to be 
cconomically untenable for these newer 


t\ pe s va 


Continental to Offer 
Be 

Deluxe Coach Flights 

Coach flights with de luxe tranmings 
will be offered by Contmental A 
Lanes on its nonstop flights between 
Denver-Chicago and Denver-Los An 
gcles beginning April 25 

The all-coach service will featur 
beer, bourbon, cocktails, soft 
drinks and a selection of hot meals for 
sale. Coffee, tea and milk will be served 
free. 

Ihe Douglas DC-7B 


have a special stag smoker lounge and 


scotch, 


urliners wall 


an observation lounge at the rear 
Passengers boarding and leaving the 
“Continental Club Coach” wall walk 
OVCI gold-colored ( irpet under al gold 
colored canopy All seats wall be 
served 
Lhe airline i 


today's 


facing up to the fact 


that coach service is so) far 
superior to V4 terday 
that the bulk of the travclng publi 
is Choosing it Robert FF. Six, pre 


dent of Continental, explained 


le lune CTV ic ¢ 
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TWA Helps Organize Foreign Airlines 


New York—T'rans World Airlines 
specializes im helping foreign nations 
orgamize their air transportation. Some 
times TWA ts paid a flat fee or 1 
ceives a token amount of stock for this 
service. Payment usually is) nominal: 
PW A's real dividend comes im expanded 
influence within the which 
often awards preferred scheduling or 
other long range benefits 

Last month India was added to a 
list that includes Saudi Arabia, Ethiopia, 
Greece, Iran and West Germany 

Compared with past 
TWA’s service to India will be simple 
Phe American line will send two man 
igement specialists, under a contract 
a project agreement of 


countrys, 


issigninents, 


made through 
the U. S. International Cooperation 
Administration, to study A= India’s 
operations mventorn and 
idiministrative practices. “TWA will re 
port their findings to Air India and to 
the ICA. Pan American Airways also 
participates in this program 

For this PWA will be paid 
$33,500, a fee the arrlon 
Much more important in thi, 


accounting, 


SCTVICE 
consider 
nominal 
and other contracts with foreign govern 
ments are the long-range and less tang: 
ble benefits to the Amencan 
wcording to) Byron Sherrill, 
to the chamman of ‘UWA's 

In the Troha, the 
could HIOTC 


Carrict 
issistant 
board 
benetit 


compcti 


Cis ot 
include a open 


tive situation m= the country, wher 
flag 
tncted m the schedules 


provid If Aw India’ 


were strong cnough for the 


American lines are presently re 
ther 


position 


Tin 
owl 
govcrument 
to feel more 
better bilateral 


ccoure agaist COME tition, 


mnght crsuc 
Saudi Arabian Influence 


Saudi Arabia, 
TWA 


Which had mo auline 
moved mm ten 
to set one up, offers different 
for TWA. The Amernecan 
Dhahran and 
influential position im the 
Shernll sees as a potential sit 
trafhe. Dhahran nught 
nnportant af trathe 
restricted. Uh 
\\ \ THOM 


top 


hon Vocal vo 
i¢ wards 
Carried 

mito can profit: by an 
Country 
which 
of considerabl 
tho become more 
through India were less 
Saudi Arabian 


cTVGcS by 


urline, which 


providing pilots and 
muamtenance and techmical peopl also 
brings some feeder business to ‘TWA 
Trans World aids King Saud’s 
for a fee based on miale ie flown, which 


r\\ \ Shernll wINS 
however, that lis juist 


urine 
wont pecity 
COMMPAH ibout 
breaks even on the deal and that mone 
isnt the 

Some 
Saudi Arabian carner’s operation would 
gwe a U.S. trafhie and sales 

isc Of desert Durnng a seven 


unimediate object 


aspects of the oasis-hopping 
ath ' 
fever 
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airline's 
340s 


fic S Sone 


week period every vear the 
flect of DC-3s. DC-4s, Convau 
and Bristol Wavfarers busily 
40,000 pilgrims m an out of the coun 
trv. Much of the rest of the 
the equipment gets low utihzation and 


trian 


frequently sits idle on the ground 
The flect, mcidentalls 
Convan with an unusual seating feature 
a throne for King Saud 
Another anomaly is the 
under 
directly into the government's treasury 
expenses come directly out again, 
it would take more than a trafhe 
to find out how things stand 
IWA Saudi Arabi 
number 71 now, according to Shernll 
although 92 are called for and the 


includes on 


financial 


method which all revenues go 
and 


inalyst 


personnel in 


Recruitment 


130 ce ree 


others are bemg recruited 
with the 
recreational facilities and 
food supphes, and lack of au cond 
About 30 of the TWA peopl 


who ys captams with 


innit what 


heat 


cuss, 


lunited 


fhoning 
ive pilots CTVE 


Saudi Arabians flying as co-pilots 


Ground Personnel 


main problem has 


Operationally 
been equipping and tramimg the Saud 


personnel The situation 1s 
weordimg to Shernll, and 
soon will be handling tts 

overhaul All flying 


Communications are 


ground 
good Thaw 
the arbi 
own cng 
davtime VER 
poor, but amports bencht by the we ither 
litth breakdown 

maimtenance work 


md suffer renews 


Mach 


must be 


CAPT. Alemaychu Abebe (right) is first Fthiopian captain of Ethiopian Air Lines. 








RCURY 
LUXU RY 


now eee $ in 12 major cities 


American Airline’s famous Mercury service, formerly available 

only on New York-Los Angeles nonstop flights, is now extended to include 
all the cities listed above. Mercury luxury means red carpet service 

at shipside, reserved seats, superb cuisine —all on the DC 7, 

America’s fastest airliner—and all at no extra fare. 


“AMERICAN AIRLINES 


Americas sleading —Ah 





done by hand with a minimum of me- 
chanical equipment. Replacement en- 
gincs move by ship, a slow pipeline. 
\irframes are sent to bases in europe 
for inspection 

Saudi Arabian Airlines needs better 
organization as a company separate from 
the government, Sherrill says. But “‘one 
day it’s going to be the best airline in 
the area.” 


Ethiopian Loan 


Kkthiopian Airlines, which recently 
negotiated a $24 million loan from the 
ixport-Import Bank of Washington 
for ficet expansion and airport mprove 
ment (AW Jan. 25, p. 51), is operated 
md managed by ‘TWA under a Civil 
\cronautics Board-approved — contract 
with the Imperial Government — of 
Ethiopia. ‘TWA set up the airline for 
Haile Selassic im 1945, now has 31 
personnel working for it, of which 20 
are pilots. 

Fians World gets a flat fee for its 
operation of the Ethiopian carner. 
Airline business in and out of Ethiopia 
is substantial—Shernll estimates it totals 
$4 million a year. Ethiopian Airlines 
connects with major international car 
ners, including ‘TWA, at Cairo and 
\thens. It suspended service to Cairo 
for some time following the Suez crisis 
last vear but recently resumed service 
to the Egyptian poimt 

In January, T'WA signed a contract 
through ICA to set up an extensive 
three-year traming program for Ethio 
plain Airlines pilots, mamtenance cm 
ploves and a supervisory staff. Contract 
was in the amount of $750,000, 
the Ethiopian government wall match 
the U.S. money with counterpart funds 
Phe Ethiopian funds will go into tram 
ing planes, Link tramers, school build 


mgs and clerical help 

Phe Amencan carner has been train 
img Ethiopian personnel all along on 
1 somewhat Co-pilots 
are Ethiopians, and the first Ethiopian 
Nlemavehu Abeb 
uussioned this 

Developing the ethiopian airline has 
meant overcommg tough operational 


maller M ile 


captam was com 


\Cal 


problems im the rugged country, much 
ituated on a plateau with 
9,500 feet 
Warren Lee 


tramung 


of which ts 
m oaverage clevation of 
WA 
Pierson, il 
ontract, said of I thiopra ‘ 
literally 
beast of 
Foday the airplane is the 
means of Communication between 
Ababa and the 
ethiopian Airlines now 
itics domestically, flew 67 
30,618,000 mules m 1955 
$300,000 that vear 
Harrell Jr. 1 


board Chairman 
mnouncing — the 
Phas mation 
kc iped from the age of the 
of flight 
stable 


Addis 


burden to the ge 
onls 


outside world 


CTV GS 22 
00 pas 
CHZCTS SOTHC 
ind netted about 

WA's Victor IH 
A's general manager 


How docs ‘TWA find scarce pilot 
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and mechanics for assignment to other 
airlines overseas? Partly by recruitment 
directly for the jobs. More than halt 
of the pilots provided Saudi Arabia, 
for cxample, were not on ‘TWA payroll 
before bemg hired for the job 

Standards for such Shernll 
savs, are high but not necessary ays 
lngh as would be required for direct 
EWA duties. Also, despite the living 
conditions, employment im countries 
like Saudi Arabia ts attractive in some 
respects, particularly im the chance it 
provides to save money. And there ts 
a certain glamor about the assignment, 
which is made under a one and a halt 
year contract 

I'WA's participation m= the opera 
tions of some foreign airlines involves 
buying into them. ‘The airline 
40% of Linee Aeree Italiane, for ex 
ample. ‘TWA serves only im an advisors 
capacity, according to Shernll, and 
even offers advice only if asked. In 
fact, TWA would just as soon pull 
out of LAL ownership, Sherrill savs 
“We'd be glad to go quietly, but 
we'd prefer to take our 
with us when we go.” 


jobs, 


OWS 


own WC SY 


Greek Airlines 


IWA also acquired stock m_ the 
Greek airline, ‘TAK, now under control 
of Aristotle Onassis Frans World had 
provided pilot and mamtenance help 
to the airline for a peniod, owns 10 
of its stock which Shernll describes as 
presently “worthless.” 

IWA has been holding discussions 
with Onassis, Shernll said, and “if w 
rangement 


back 


can work out equitable 


we'll be glad to help ect them 


Seam 
! 
- = 


me 
pA dt 
Qa. 


on thew feet.” The UWA official be 
heves the Greek carner could do well, 
for cxample by harvesting — travelers 
dollars amonf the island tourist spots 
in the area 

IWA acquired some stock im Tran 
wn Airways when it provided pilot 
tramimg for a penod just after the war, 
but no longer owns any part of that 
Another part ownership ts held 
in Phihppime Air Lanes, which ‘TWA 
helped im its international operation 
with money and personnel. PAL has 
suspended its international services tor 
the time bemg, however 

Ihe Amencan carner has 
into short-term agreements with other 
IWA technical assistance 
West Germany, 
for example, contracted with TWA 
for captams to fly Lufthansa’s trans 
ithantic run. Eleven of the TWA pilots 
are now flying with Lufthansa, and a 
new contract is now being negotiated 
which will run to mid 1958. By then, 
Shernll said, TWA will be so short of 
men to fly its own 
that the 
tuke over on its own 

Phe German aitrhne pays the ‘TWA 
pilots’ salanes, plus an additional per 
centage, for the But 
this also is about a break-even deal for 
IWA, Sherrill says 

Of TPWA's assistance program as a 
whole, Shernll savs the airlne’s ap 
proach is not to make money through 
uch contracts. “We'r business 
of flying,” the official pomts out, and 
vhiat he Ips wiation helps TWA. Such 
mitcrests of 


Carricl 


centered 


countries tor 


no aithne Operation 


routes 
will 


OVCTSCUS 


aime hopes Lufthansa 


pres nt scrvice 


in the 


programs also serve the 


tle S 


vovernmmecnt 


New Super-Broussard 


Drawing of Max Holste Super-Broussard shows 14-17 passenger aircraft designed for 


maximum speed of 210 mph. 


Powerplants are two Pratt & Whitney R1340 engines 


developing 600 hp. each. Eventual turboprop conversion is considered. Span is 70 ft 


gross weight 6.5 tons, empty weight 4.5 tons, and range about 1,300 mi 


hifty airplanes 


of predecessor Broussard five passenger liaison model have been delivered 





TRAINED PERSONNEL using modern testing equipment on-the-spot thoroughly check each 


\WAMAVAAA\AVAAL att 
————— 


é = \\ 


hydraulic drive after overhaul, making possible faster, more dependable service. 


NEW LOS ANGELES FACILITY SHOWS... 


How On-the-Spot Service Shop Backs Up 
General Electric Hydraulic Drives 


The rapid, more dependable hydraulic 
drive overhaul service made possible by 
General Electric's new, exclusive on-the 
spot facility near Los Angeles is another 
evidence of the better service back-up 
you get when you specify General Elec 
tric hydraulic constant speed drives for 
your Part of 
General Electric's Aircraft Service Shop 
at Ontario International Airport, this 


airborne electric system 


unique facility is the first privately 


owned field shop fully equipped to over- 
haul, modify and test General Electric 


hydraulic constant speed drives for both 


commercial and military use 


ON-THE-SPOT LOCATION of this facility 
in a major aircraft production area saves 
shipping time and costs, eliminating the 
need for returning General Electric hy- 
draulic drives to the factory for over- 
haul. Daily pickup and delivery service 


helps cut overhaul time to a minimum. 


HIGHLY SKILLED TECHNICIANS using 


the most modern equipment and test 


facilities provide the same high quality, 


EXTREME CLEANLINESS maintained by air 
conditioning and pressurization, facilitates 
precision hydraulic drive overhaul. 


DOUGLAS AIRCRAFT benefits from local 


facility, cuts service time on G-E hydraulic 
drives in Navy-Douglas A4D Skyhawk 


precision workmanship that can be ob 
tained from the General Electric factory 


FOR SPECIFIC INFORMATION on how 
General Electric 


speed drives can be 


hydraulic constant 


used with your 


airborne electric system, contact your 
General Electric Aviation and Defense 
Industries Sales Office; or write for 
GEA-6274, 
technical 


descriptive bulletin and 


GET-2480A for more 
mation. General Electric 
Section 218-17, Schenectady 5, 


infor- 
Company 
N. Y 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


- oy 
~*< 


bY 





Mexican Pact Sets Stage for Route Battle 


Washington—Signing of the first bi- 
lateral Air ‘Transport Agreement be 
tween the U.S. and Mexico has 
touched off a flurry of activity that 
probably will result in hotly contested 
battles by U.S. airlines for two of the 
seven routes involved. Carners have 
been designated for the other five. 

The agreement reached by the two 
countries after ten vears of negotiation 
calls for seven routes for U.S. carricry 
between the U.S. and Mexico with 
reciprocal routes for Mexican carriers 

It also stipulates that, for the present 
neither will designate mor 
than One Carricr to fly each route, al 
though all routes may be flown non 
stop at the carner’s discretion. b-fte« 
tive date of the agreement is June 5. It 
will remain in effect until June 30, 1959 


country 


Route Structure 


Routes agreed upon arc 
e New York, Washington-Mexico City 
@ Chicago, Dallas, San Antonio-Mexico 
Citv, via intermediate poimts im the 
i. 
eLos AngelesMexico City, via inter 
mediate pomts im the U.S 
@ New Orleans-Mexico City. 
@ New Orleans-Merida and beyond, to 
Guatemala and bevond 
@ Miami-Merida and beyond, to Guate 
mala and beyond 
¢ Houston, Brownsville-Tampico, Mex 
wo City, Vapachula and bevond, to 
Guatemala and 

Under the agreement, Mexican air- 
lines can serve the same points under 
the same authorizations via intermedi 
ate pomts in Mexico except in the case 
of the Houston-Guatemala route which 
was left pending 

The State Department savs the short 
term of the agreement will give both 
countrics an opportunity to observe the 


bevond 


principles in operation and recommend 


changes or modifications that may lead 
to a longer and more lasting agrecment 
between the U.S. and Mexico 
Conversations concermming 
regulation of air transport be 
initiated at the 
request of cither government prior to 
May 30. 1959 

Immediately after the announcement 
of the President Eisenhower 
dispelled doubts as to the status of 
awarded in 1946 and 
then canceled by President ‘Truman in 
1952 because they were not activated 
lack of an air agreement be 
Mexico. Tle said 
Attorney, General 
Pruman’s action 


subse 
quent 


tween the two can be 


signing, 


three certificates 


duc to 
tween the ULS 
hie Was advised bs 

Brownell in 1953 that 
canceling the certificates issued — to 
Braniff, astern and Western 
to serve Mexico did not comph with 


and 


airline S 
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MAP shows seven U.S.-Mexico routes agreed to in first bilateral between the countries 


statutory procedures prescribed by Con 
that, therefore, be 
recognize the validity of the certificates 


gress and would 
His move opened the way for West 
em Air Lines to begin service between 
Los Angeles and Mexico City; bastern 
Air Lines between New Orleans and 
Mexico City upon the effectiwe date of 
the agreement. ‘The same opinion how 
Clouded the 
an airline for 
Dallas, San 


ever, suc of designating 
service between Chicago 


Antomo and Mexico Cait 


American Route 


Nardin in 
certihcate to serve 
mad Mexico Cats 
tamed authonts from N\lexs 
ate the Because of thi it 
certification was not canceled im 1952 

American also operates between Chi 
and Dalla md offers one plane 

from Chicago to Mexico Cats 
1946 was granted a certifi 
between Larcdo ‘Tex., 
Mexico City. but 

iuthorty, at) also 
Neither has 
Chicago 


19406 war 
Ddotha 


and ob 


American 
granted a 
San Antomso 
oO to oper 


route 


cago 
CIVicge 
Braniff in 
cate to operate 
San) Antonio and 
rudder ats domestu 
SCTV< Dalla 
mithorit it 
Mexico City 

Since the agreement that 
than one US. carner will be 
cach 


cannot be granted oper 


md Chicago 
present to fh 
nonstop 
tipulates 
not mer 
designated to flr 
of the 
ating authority at this ten 
Last weck 
E. Beard asked the 


Over route one 


CAarrici 


Civil Acronauti 


Braniff president Charles 


Board and Department of State to desis 
nate Braniff as the operator. of the rout 
between Chicago, Dallas, San Antonie 
md Mexico Citv on the basis that it 
is already certificated to serve the pomit 
Phe CAB medicated that the 


roots 


ck TMi 
will In 
heanmgs on 
withonty to fly Cha 

now top my Whack 
long th 


comsolidated 


urline for the 
Board 


tion of an 
resolved = through 
ippheations for 

cago Mexico Cuts 
Case erice to all pout 
route probabh would be 

mec ul 


Brant 
ilre icy hia 


Thc proceeding would not 
be lunted to Amencan and 

Nmerncan Airlines 
Th appli ition for such authorsts pond 
mg before the CAB that was filed an 
1947 and indicated at wall request th 
Board to set the 
hoeanng 


uc at 


ipphe ation down fo 


i tncdaate 


New York-Mexico City 


Phe only other 
vwnation of a ULS 
i thre one 


which ce 
carer oom doubt 
between New York Wash 
Mexico Cats Proceeding 
were begun mm 1954) but 


route om 


ington and 
have been 
progres 
Hlowever, the 


be accelerated and an 


mg slowly up to thi 
Board savs the 
ctlort 


pou) 
ction wall 
tae te 
comple te the case by Jeune 

Involved are the ipphcation of 
hastern, Pan Amencan 
Airlines for authority to fly nonstop to 
Mexico City from both New York and 
Washington. Pending are the 
decision, oral 


Amencan and 


| Malin 


mer igumcnt th 


45 
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RICAN 


WORLD AIRWAYS 


Now the world 
has grown another 


three hours smaller 


Sneed is the bread and butter of any airline Speed 
makes the world grow stnaller Speed is the ve won 


whi people who are gome places tly 


Typical Speed Records Held by Pan American's “Super-7's” 


New York — Paris 1/2/57 9 hours 18 min, 
New York — Vienna 1/27/57 11 hours 36 min. 
Shannon — Chicago 11/24/56 9 hours 21 min, 


As lone avo as 1939, Pan American indicated to the 
aucralt manulacturing mndustrey the meed for an aire 
liner with a rahe vreat cnouch fo take Ocean Crosse 
mvs a trels CXPPEss SCTV ICE Seventecn Cars later, itl 


1956, the Douglas Aireratt Company tultilled this 


neca with the Super tnd Pan Amerwan, last june, 
wars fist to introduce the DC-7C int creas ver 
When Pan Am started flying the Super on 


the North Athantic, it solved a problem that defied the 
aviatton peclustrs lor years naatnel thie need loot an 
aieralt able to thy the ANthanitve nonstop n either 


under all weather condition 


It is the world’s lastest over-ocean aiuliner. And it 
Is vtlse superbly quiet and vibration-tree LT ripole thick 
window iniproved soundproofing mid the tact that 
the envines are mounted five feet farther away from 
the calbin make the Super a new experience in 


flying comlort 


More important, however, is the over-all effect that 
the 1 () will have on nations. Because as the world 
shrinks in size, and as more people travel every year, 
there comes a gradual breaking down of boundaries 
And it is no secret that as boundaries are removed, 
so are international tensions. [tas with this hope that 


Pan American looks to the future 


The first responsibility of an airline 
is to be a useful citizen. 





Feeding pre-heated fuel 
to Air Force ‘‘Heavyweight’’ 





SOUTH WIND FURNISHES 
OIL-TO-FUEL HEAT EXCHANGER 


FOR LOCKHEED “HERCULES!’’ 
a commmannsantsnnettttntatiiaimmmmateta sence 


On Lockheed's C-130 “Hercules,” as on all turbine powered 
aireraft, the correct solution of heating and cooling problems 
is essential to success. South Wind's 983-A, designed for the South Wind Model 983-A 

C-130 helps solve these problems by pre-heating jet fuel and Oil-to-Fuel Heat Exchanger 


by helping to cool engine oil. 
eT 8 Stainless steel tube bundle utilizes 590 thin 


Fuel flows through the 983-A where hot engine oil heats it wall tubes in staggered arrangement 
to the optimum temperature for efficient combustion. The Exchanger contains pressure- and temperature- 
amount of oil passing through the exchanger, hence the sensitive control valves. Nominal weight, 
amount of heat transferred, is controlled by valves sensitive 13 Ibs. dry. Number of fluid passes: 
to fuel temperature and oil pressure. The balance of the oil hot fluid side, 2; cold fluid side, 4. 
is diverted through a by-pass. 


The optimum range of fuel temperature is narrow, the heat 


of engine oil is excessive. These factors require the finest in 


engineering skill, materials, and production know-how for 
solving the problem. To avail yourself of such a team, write Mind 
to South Wind Division, Stewart-Warner Corporation, Indi- 


ae © O PaF ore 





anapolis i, Indiana, HEAT EXCHANGE EQUIPMENT 
- AIRCRAFT HEATERS 
INERT GAS GENERATORS 





Board's recommendations and, finally, 
the President's approval. 

The remamimg three routes, New 
Orleans, Meuda to Guatemala and 
bevond, MhiamiMenda to Guatemala 
and beyond and Houston, Brownsville 
lampico, Mexico City, ‘Tapachula to 
Guatemala and beyond, are now op- 
crated by Pan American. ‘The author 
ity under which it operates is the same 
is Outhned in the agreement designat 
img the routes. ‘Phese routes were also 
warded m 1946 and agreements from 
Mexico to operate were obtained. 

At present, only two Mexican cat 
ners operate between Mexico and the 
U.S. Compania Mexicana de Aviacion 
serves. the Mexico City-Los Angeles 
market and Guest Acrovias Mexico 
serves the Mexico City-Miami market 


SHORTLINES 





© Slick Airways flew 4,244,542 revenue 
tonamiles last month, a gain of 45% 
over February, 1956. Load factor for 
the month was 64%. Slick also flew 
248,361 revenue charter and contract 
mules im bebruary, also a 45% increase. 


> Meteor Air Transport grossed $2,715,- 
739 last vear, an 87% imerease over 
1955. Net 1956 operating income of 
the contract carner was $124,584, com- 
parcd with $52,335 m= 1955 


> United Air Lines has started non-stop 
Washington-New York service under 
new authonty to operate between Bo 
ton and Washington Baltimore via in- 
tormediate — pomits Auline also bias 
turted nonstop DC-7 service between 
Los Angeles and Detroit. 


© Sabena Belgian World Airlines is of- 
termg scan tour packages mm conjpune- 
tion with the Itahan Line. ‘Tourists can 
mclude S55 hehcopter connections be 
tween downtown Pars and Brusscls. 


> Airlines clearing house handled S61,- 
$61,595 im interline business during 
January, up from $53,021,911 om fan 
ary, 1955 


> Braniff International Airways his or- 
icrcd RCA weather radar for imstalla 
tion mats DC 7¢ Branitt is the sixth 
major ULS uncer to buy the RCA 
equipment 

> Panagra’s air cargo Carnage rose 31% 
last vear to 3.966.900 revenue ton-imuiles 
Phe amrhne added two allcargo DC-4s 
to its flect durmg 1956. 


> Catalina Airlines, Southern California 
ur taxi operator, ordered two bive Sa- 
tun bol fourengine transports for pas- 


nYCr CATZO SCrvice 
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AIRLINE OBSERVER 


© Bristol is prepanng a route analysis of Botanma operations for National 
Airlines. According to Bristol Managing Director Peter: Maseficld, United 
Air Lines and Acronaves de Mexico also are showing an interest i the turbo 
prop transport. Maseficld has been in North Amenca with test crews who 
have been conducting cold weather flights m= Northern Canada with the 
first production model of the Brtanma 312. Test fight trom Vancouver to 
Hawan was canceled fellowimg an engine change m San Francisco because 
of turbine rub. Spare engine was flown im trom England so that the change 


could be made 


> Pan American World Airways has filed a tariff with the Civil Acronautics 
Board that would permit its passengers to shuttle between Chicago's Midway 
Airport and O'Hare Field via Chicago Helicopter Airways free of charge 
when making connections with domestic flights. Ht approved, service will 
begin April 1, with Pan American paying the cost of the shuttle service for 
the passengers. 


P Second Caravelle prototype will begin its North and South Amencan 
tours on April 26 following public demonstration thghts tor civil and mualitary 
officials in Rome dunng the latter part of March. Plight test programs have 
been completed and the anplanc iw now bemg modified for passenger 
service. Phghts will be resumed. Configuration cally for 52> seats am 
13 rows of four seats cach, Carpeting os grey and brench pamtings wall 
decorate the several bulkheads. ‘Lo demonstrate quiet Charactersticy of the 
aircraft, Mozart music will be plaved over loudspeakers located at) cach 
row of seats near an iilets 


> Scandinavian Airlines System is developing a new navigation system based 
on radio astronomy. ‘The airline believes the new system will be particularly 
effective in polar regions and will produce a high order of accuracy in other 
areas as well. 


P Convair has taken orders for 21 more Metropolitan 4400 transports to 
bring the total sold to 146, of which 70 have been delivered. Latest sales 
mclude five to bastern Auhnes, one to Uinon Oul Co. of California and 
the balance to seven foreign aithines 


PT rans-Australia Airlines is planning to order the Caravelle jet transport 
as an eventual replacement of ity Vickers Viscounts. Decision to make the 
purchase will be welcomed by the Australian government which is under 
French pressure to increase imports from France as a means of equalizing 
present balance of trade.Y 


© United Aw Lancs will lave an opening flect of 200 aircraft by the end 
of 1957 Present flect totaly T71 aucratt with TL DC-65 and 24 1 
scheduled for delivers thas vous Present flect of seven DC 45 wall be 
retired this year, although onc miay be retamed for tramimg purposes Phe 
ailing is forecasting an S to 12° aicrease in revenue passcngermules dunne 
1957 


> 1.. B. Smith Aircraft Corp. is investigating the possibility of pressurizing 
the CW-20T, transport version of the C-46, Cost will be the prime factor 
in the decision on the pressurization program. ‘The Miami sales and dis 
tributing company has delivered 12 CW-201Ts, holds orders for an addi 
tional 14, mostly from foreign airlines. Tt recently purchased 25 C-46s 
from the Navy for conversion to the CW-20'T configuration. 
KP Post Offic Department will intensify ats Congressional Campaign foro 
muse a postal rates, mcluding an increase on ai mail letters frome six te 
even conts per ounce and from four to five comnts on au mail card AW feb 
1s, p +5 Phe mercase would vicld an additional $1 
Post Office also a urging passage of a ball that would repeal 
of 1930 and remnburse the cde paurtinent a total t 

publi enices at perform Jrnchiuded would be 

Post Office for the tran port ition of al | sindanne 

Universal Postal Rate mi exce of the rat ( Cries 


pevatlicons 


m pud by 











The proof of any guided missile is its 
Not 
to provide accurate trajectory data in 
order to determine its effectiveness, but 
this must be made immediately available. 


performance. only is it necessary 


To meet both requirements is the pur- 
pose of the AN/FPS-16 instrumenta- 
This 
developed specifically for Range Instru- 


tion radar. is the first radar 


mentation, It has demonstrated its 


ability to track with accuracy in 
darkness, through clouds—under any 
atmospheric conditions—over extended 
ranges, and to yield data that can be 
reduced almost instantaneously to final 
form. This unit can also be assignedto 
plot performance of missile, satellite, 
drone and other free space moving 
targets. 


In the past, this data has depended upon 


optical devices, triangulation systems 
with long base lines and precision limi- 
tations, modified radar equipment and 
data reduction methods often requiring 
months for computation. The immediate 
availability of data evaluation provided 
by the AN/FPS-16, now being built by 

er cognizance of the Navy 
Bureau of Acronautics for all services, 
is a great forward step in Range 
Instrumentation. 


Defense Electronic Products 


RADIO CORPORATION of AMERICA 


Camden, N. Jv. 





Slick. in Black, Sees Brighter Future 


By Craig Lewis 


Dallas—Last year Slick Airways pro- 
duced its first profit since the merger 
with the Flying Tiger fell through. 
Ihe cargo airline looks to 1957 as a 
vear of expansion throughout its di- 
verse pattern of operations, 

Slick carned a profit of about 50 
cents a share on its 848,000 shares of 
common stock in 1956, an encouraging 
reversal from the previous year when 
the airline imeurred a $553,357 loss. 
‘Total business nearly doubled in 1956 
to $22 million. 

lraffic has been running at a 64% 
load factor in the carly months of 1957, 
and February showed a 45% gain over 
trafic in the previous February. Slick 
expects further substantial gains during 
the vear. 


Interest Costs 


The cargo carrier expects revenues 
to continuc to climb this vear, although 
high interest costs for equipment loans 
will probably keep profits at the 1956 
kvel. Shick doesn't expect to be able 
to pav a dividend until 1959 when 
debt obligations will slack off, possibly 
frccmg cash for dividends 

Slick expects revenue increases this 
year in cach of these three areas 
¢Common carrier services. over its 
scheduled cargo air svstem 
¢ Contract and charter work for both 
civil and military customers 
@ Overhaul work on cngines for Ait 
Force traimers 

Slick’s president, Robert J. Smith, 
bases his airline’s 1956 gains primarily 
on the increase in lift capacity provided 
by the acquisition of five DC-4s and 
two DC-6As during the vear. He feels 
that the increase in DC-6A capacity was 
especially important because of the eco 
nomical long haul characteristics of the 
Douglas cargo transport 

Another factor cited by Smith was 
the increased acceptance of common 
carrer airfreight service by shippers. 
Nlong with thi unprovement im the 
common carner situation, Slick’s chat 
ter and contract work increased sub- 
stantially during the vear 


Shipper Acceptance 


Smith believes that the improvement 
in shipper acceptance of airfreight wall 
contribute to the growth both of Slick 
ind of the all-cargo airlines m= general 
this vear. Slick’ pr sident feels that de 
cisions on the use of airfreight are mov- 
ing into industry's policy levels where 
the service can be considered as an 
overall package 

his policy consideration of airfreight 
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SKY VAN furniture moving service 


o 


LARGE FREIGHT DOORS, 


a must for airfreighters, expedite loading directly from truck 


51 
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~The development and production of sub-miniature p 
cision gyroscopic type instruments are exacting problems. ™ 
These problems can only be solved by combining the skills 
of creative, seasoned research development and produc- 
tion engineers within the framework of an organization 
long experienced in the problems of precision instru- 
mentation. 


Important example of U. S. Time’s present role in the 
gyroscopic field has been the volume production of sub- 
miniature precision rate gyros. More than seven thou- 
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 
systems, autopilots, damper systems and stable platforms. 
The performance characteristics of these rate gyros can be 
modified to suit your specific requirements. 


U.S. Time's new enlarged research staff and facilities are 
engaged in research, design and development of miniature 
precision instruments—instruments to withstand and 
perform under the severe environment of supersonic air- 
craft and missile flight. 


We invite inquiries in the following fields of precision 
instrumentation: 


STABLE PLATFORMS ¢ FLOATED INTEGRATING 
GYROS + ACCELEROMETERS + RATE GYROS » TWO 
AXIS OVYROS + DAMPER SYSTEMS + INERTIAL 

» INSTRUMENTATION + GUIDANCE a 


“S 


THE UNITED STATES TIME CORPORATION 


World's largest manufacturer of watches and mechanical lime fuses 


Sales Offices: 500 Fifth Avenue, New York + 346 Tejon Place, Palos Verdes, California. 
Plants: Middlebury and Waterbury, Conn., Little Rock, Ark., Abilene, Tex., Dundee, Scot. 





Second Viscount for Hong Kong Airways 


Second of two Viscounts ordered by Hong Kong Airways is test flown in Britain. First air 
craft has been delivered and is making proving flights. Viscount carries slipper tanks, which 


Hong Kong Airways was the first to specify in orders for the transport 


means the shipper will weigh all its 
udvantages in tis decision rather than 
ching strictly on comparison of direct 
costs. “Thus savings a shipper can miake 
through reduced mventorics and other 
means become apparent and help tip 
the scales m favor of airfreight, accord 
mg to Smith 

Slick expects its Common carer buss 
ness to make substantial gains m 1957, 
but Smith concedes that scheduled all 
Cargo operation have not vet reached 
thie point where an auhne can make a 
profit on them alone. He blames this 
on the lack of a cargo transport with 
operating costs which are below. the 
general level of rates charged for carr 
mg cargo 

Recently, Shick began expermenting 
with a svstem of moving household 
goods by air as a means of promoting 
nore cargo traffic. ‘This Sks Van opera 
tion calls for packing houschold goods 
wy large alumimum contamers which ar 
then trucked to the airport, flown to 
destination and trucked to the home 


for unloading 


Cost Offset 


Sky Van costs $1] to $2. per cwt 
more than surface transportation, but 
Shek poimts out that the faster delivers 
by air saves a moving famuly substan 
hal expenses normally incurred while 
waiting in a hotel for the furniture to 
arrive The airline believes that the 
large number of business transfers now 
common in U.S. industry makes the 
future look good for Skv Van 

Another transportation svstem Slick 
is developing to provide more cargo 
trafic is the truck-air-truck program 
This project involves closely knit oper 
ations between Slick and trucking com 
panics operating around its terminals 
Ihe truck lines would serve to feed 
cargo into the carner’s terminals for 
rapid transfer and shipment by air 

Slick believes that the truck-air sys 
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tem would widen the use of air trans 
port for fraght movement by iyecting 
more flexibility into the transportation 
pattern, by chminating the need for 
torage and by making shipping nupler 
through the use of a single wayvbill 
Shck’s charter and contract work is 
becoming an imecreasingly inportant 
egment of total operation \ sepa 
rate division has been set up to handle 
this busine md currently at as) pro 
ducmg 60 to 75 cents of revenue for 
every dollar of Common carner revenu 
Nlost of the coal charter busin 
i wross. the North Athint flying 
groups headed for vacations m | LETCrp 
hrom the mereased number of HQITICS 
oO far this vear, Slick expects its chan 
ter bursa to grow substantial Wn 
1957 


Military Contracts 


Another facet of this busin is the 
militar contract work conducted by 
Shick 1 


pel onnel incl 


the carer urrentl, = flying 


miilitars dependents 
cross the Atlantic under an Aw bkorce 
contract that rons until June 30. ‘The 
cargo carmer also has a number of 
Atlantic flights scheduled for the Inter 
governmental Committee for | uropean 
Migration this spring 

Simallest of Shick’s thre cnterprises 

the fixed base operation at San An 
tomo. ‘The San Antonio facilitv, which 
produces about 35 cents m revenue for 
CVCTY COMMON Carnicr TOVCTIIM dollar, 
overhauls the R1300 engines for the 
Air Force ‘T-28 trainer 

Ihe San Antonio base has been the 
Air Force's sole overhaul source for the 
R1300 since 1951. The current con- 
tract runs until June 30 with options 
for renewal. Slick is planning the phase 
into the jet engine overhaul business 
by starting with accessory overhaul 

Slick’s profitable 1956 marks a de- 
cided change from the low ebb the 
carrier's fortunes reached late in 1954 


BUCKETS 


and 


BLADES 
for AGT 


We design and build: 
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erm-electric 


/thaca, New York 











Save your pilots ly 
* = ‘ ; 
and aircraft by UG@/clond 


The safety net BEFAB “SAFELAND” embodics, among 
others, the following advantages: 


1 Stabilize the aircraft which enters the net unsyme- 
trically for example, gliding, ground loop etc. 


Causes little or no damage to the aircraft. 








Simple to erect. 


A test carried out with the Swedish Air No extra down force on nosewheecl. 


Force jet fighter 129. 

Weight of amweraft 14,000 lbs (6,400 kg) 
Catching speed 90 miles/h (150 km/h) 
Braking distance 390 ft (120 mtrs) 


Very low installation costs 


2 
3 
4 Easy to move about. 
5 
6 
7 


rhe total weight of the equipment about 5,000 Ibs. 


After penetrating tests several Air Forces have already 
ordered the Safeland arresting net, for instance, Sweden 
Switzerland, Denmark, Italy, France 


At present equipments for aircrafts of 65,000 Ibs weight 
and catching speeds of 125 miles per hour arc manu 
factured. 

Speed 
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One of the twenty tests carried out with 
the Suiss Aw Force Vampire 


a es 








| ai nes BEPAR 
Designer: Royal Swedish Air Board 








Sole manufacturer: 


Pemag bm icoee 
tee 


. This diagram shous the braking 
—_ J Led Borgs Fabriks AB distance of an awveratt with a brak- 
L_=)| L=) Norrkoping, Sweden ing effect of 4 tons cach brake. 























Ju-52 Stays in Service 


Junkers Ju-52 trimotor transport, Lufthansa’s standby in the 1930s. is parked at Hamburg airport with new Lufthansa Super Constellation. 
Ju-52 is one of two bought by New Guinean Airlines from Finland and re-cquipped with Pratt and Whitney 600 hp. engines. 


when a merger with the Flying ‘liget 
Line fell through. ‘The two Ihe 
were actually operating on a combined — 357 
contrated 


trafhy 


airlines 


basis when labor problems made them in the 

decide to abandon the merger. 
Through 1955, Slick concentrated on 

acquiring capacity to add to the 10 


C-46s and two DC-G6As it had after 


ind 


to go with Northwest 
urline ended 1955 with a $533, 
net loss, but most of it was con 
first. half of 
followed 
trend all through the vear 
tinued through 1956 with the resulting 
mprovement im the profit picture 


Airlines Leading the management change 
was the appomtment of Robert J 
Smith as president in May, 1956. Smith 
had been president of Nn 
Lines from 1946 until the merger with 
Continental Air Lanes, and he 

Pioneer Acronautical Services, the 
poration that took over Pioneer's Mar 
tin 2-0-2s 


the year, Pionect 
sharp upward 
Gaams con heads 


col 


the merger failed. ‘The company also 
had to rebuild its entire organization 
and re-establish itself in the cargo mar 
ket. During this period, Slick was run 
by its board chairman, Delos W. Rent 


During 1956, Slick’s operations wer 
icorganized, and several new men were 
brought im at top management levels 
Operations wer regrouped under three 
vice presidents—John FE. Muhlfield for 

les, Henry P. Haff, Jr. for services and 


He has had expenence with 
Airways, Braniff 
the Air ‘Transport Command 
is currenth chairman of the 


lederal Reserve Bank 


Th 
mid Ine 
Kleventh 


Amencan Airways 


IY ul 


zell, and executive vice president, Gor 
den W. Bain, who resigned a year ago 


Alvin W 


Johnson for financial affairs 


Slick completed a shift of it 
quarters from Burbank to Dallas carly 


NEW MODEL 21 AMERICAN MECHANICAL INERTIA REEL 
HAS WIDE ANGLE OF INERTIA RESPONSE 


An entirely new shoulder-harness take-up reel, built and approved under Spec. MIL-R-8236, Type MA-1. 


wide angle of in 


Lanks throughout 


1. Has unusually 

eTtla Tespotise 
major 
spherical pattern approaching the 


range of protection given hereto 


portion of forward hemi 


fore only by higher priced mult 
directional type 
.Can be locked 
or manually 


reels 
cither by inertia 


or unlocked at any 
cable extension 

. New Inertia Sensing Mechanism 
provides locking 

cable-retracting action 

, When locked, either 
inertia or manually, with harness 
cable extended, the 
will the 
load from 


positive and 


reel ois by 


Manual Control 
harness cable 


retract into reel when 


is removed cable 
. Angle of mounting 


to longitudinal axis of aircraft, is 


with respect 


not critical 


AMERICAN 
SEATING 


GRAND RAPIDS 2, MICHIGAN 





é. 


. Samples available for your devel 


WORLD'S LEADER IN PUBLIC SEATING 


. Manual control 


. Uses same mounting hole spacing 


. basily 





Thinnest reel—14” over-all. Man 
ual control and control cable only 
YA" thick 

requires no ad 
justment at time of installation 
Positive push-pull control cable 
prevents erratic manual operation 
when used on adjustable seats 


as other reels of our manufacture 
serviced. Manual control 
control cable, or reel can each be 
replaced without disturbing other 
components. Harness cable in 
can be replaced by 
service personnel 


reel casily 


work. 


Model 21 Inertia ZAP 


We also make 


opment 


Unidirectional Reels conforming to 
Spec. AN-R-29. Amendment 2; and Multidirectional 
Reels per Spec. MIL-R #296, Type MA2 lype MAG 


also available soon. Write for full details today 
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What’s special 


about these 


pneumatic controls? 


Janitrol aircraft pneumatic controls are spe- 
cial because each new control has a backlog 
of successful, service-proved designs behind 
it. Many designs incorporate multiple func- 
tions in an integrated package—actuation, 
pressure regulation, and air control. Invari- 
ably the “package” weighs less, takes up less 
room than separate controls. Choose from 
service proved designs or set your own re- 
quirements. 

Three of many different types in service: 
1. Canopy seal regulator actuates mechani- 
cally by canopy movement — maintains pres- 
sure in inflated seal, but releases instantly for 
emergency escape. Auxiliary port provided 
for other uses. 2. Pylon tank regulator with 
relief valve, maintains constant pressure for 
fuel transfer. 3. High pressure anti-icing 
valve, regulates jet engine bleed air pressure 
for use in anti-icing systems. 

Janitrol’s pneumatic controls are an out- 
growth of long engineering and manufactur- 
ing experience in aviation air handling and 
heat transfer equipment. 

Janitrol Aireraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio . . . District Engineering Offices: 
Washington, D. C., Philadelphia, Columbus, 
Ft. Worth, Hollywood. 

COMBUSTION SYSTEMS - HEAT EXCHANGERS -PNEUMATIC CONTROLS 








this vear. Smith savs the carrer made 
the move to gct closer to the center of 
its operations. Of the 32 cities on 
Slick’s trans-continental route, 25 are 
cast of the Rocky Mountains. ‘The 
move also cuts down on the difference 
in time zones between the general 
offices and various points on the system 

Although headquarters have moved 
to Dallas, the carner will maintain the 
operational setup it had before — the 
move. All maintenance will still be 
done at Burbank, with the exception 
of turnaround maintenance on Atlantic 
flights done by Lockheed Air Service 
at New York 


Slick Fleet 


Slick has now built its flect to 13 
C46s, seven DC-4s and seven DC-6As 

On May 1, the carner plans to put 
another DC-6A in service when over 
haul and modification work is) com 
pleted. ‘The transport is a damaged 
C-118 bought from the Air Force. Five 
more DC-6As arc on order for delivers 
in the spring of 1955 

Like most other airlines, Slick would 
hike to acquire more aircraft nght away 
Leasing of military transports 1s a pos 
sible. solution to the problem, although 
the carrier isn’t too encouraged by the 
present military attitude toward the 
leasing program. Slick is currently leas 
ing one DC-6A from the Air Force and 
one from the Navy 

Shick Airwavs has no concrete plan 
for moving into turbine powered trans 
ports for cargo operations. Among fu 
ture possibilities, Smith lists the mul 
tarv C-130 and C-132, as well as cargo 
versions of the Lockheed Electra and 
the KC-135 tanker 

lo provide for the expansion of its 
flect, the cargo airline recently issued $5 
million in 10 year debentures. Chesa 
peake and Ohio Railway set a precedent 
in air transport financing by pure hasing 
$3,333,000 of the debentures. Earl | 
Slick and ‘Tom Slick, directors of the 
airline, bought the rest of the issu 


Control Question 


Ihe debentures are convertible to 
common stock after Jan. 1, 1959, but 
C&QO's holdings are small cnough that 
the two carners don't expect question 
of control to arise. Along with the $5 
million debenture issuc, Shick has at 
ranged a $7 million credit with a grouy 
of four banks 

Slick’s borrowings are limited by thi 
five vear life of its operating certificate 
which the Civil Acronautics Board 1 
newed last vear. ‘The carrier expects te 
be issued a permanent certificate the 
next time it comes up for renewal, and 
it also expects renewal of its wuthorits 
to carry mail when the issue comes up 
this vear 

Shek agrees with the contentions of 
Phing ‘Viger Line that freight rate 





1957 
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FASTENER PROBLEM 
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Lightweight floating anchor nut 
for bolting non-parallel surfaces 


THE PROBLEM: Using large single forgings for aircraft bulkheads, wing center 


sections, spars and ribs offers manufacturers many advantages. It simplifies design 






and reduces milling costs, and it provides greater strength while reducing ait 






frame weight. However, this ty pe of construction also creates fastening problems 





For example, attaching skins and components to these tapered forgings is difficult 





because the bolt head and seating surfaces are not parallel. Two methods are 





frequently used to make the fastening areas parallel, They are: 1) spot face 





machine the seating surfaces, 2) build up each bolt head or nut base with tapered 





shims. Because there are often hundreds of fastening pots, both of these meth 





ods are excessively costly and time CONSUMING 
THE SOLUTION: ESNA’s redesigned lightweight self-locking anchor nut (Type 


LHA3022) solves this fastener problem, eliminates these costly, shimming and 







machining operations and significantly steps up production. 






Type LHA3022 consists of a steel nut body with a concave spherical base. The 





convex seat permits the nut to move automatically with a ball joint action to 





engage the bolt threads. Two liges retam 
the nut in the basket and control the “tilt 
to8 in any direction 

Type LHA3022 is made of carbon 
steel for use at temperatures up to 550) b 
It meets AN-N-10 performance and MIL 
N-25027 (ASG) twist- and push-out 
specifications. Like all Elastic Stop" 











nuts, it is vibration proof and reusable 






me MAIL COUPON FOR DESIGN INFORMATION 





- 7 
I Elastic Stop Nut Corporation of America, Dept. N28-325 l 
| 2330 Veuxhall Road, Union, New Jersey | 
| Please send me the following free fastening information 
| Bulletin on self-cligning nut Here is o drawing of our product | 
| What self-locking fastener would you suggest? 
| Nome Tithe 
| Firm | 
| Street ‘ | 

I 
| City Zone Stote | 
L 4 
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SINGLE ROTOR DESIGN WITH LOW HUB-TO-TIP 
RATIO gives the G-E CJ-805 turbojet its small 
frontal area and light weight. First application of the 


new General Electric engine will be the Convair 880, 
scheduled for 1960 service on TWA and Delta Air 
Lines routes. 




















makes possible the ideal medium-range jetliner 


General Electric CJ-805 
Offers Best Size, Weight, Thrust 
For Medium-Range Operation 


Whatever your gross load take-off range —from 130,- 
000 to nearly 200,000 Ibs —the General Electric CJ- 
805 can satisfy your over-all powerplant requirements 
better than any other jet engine. Here’s why: 


A compact, single-rotor design, the 10,000-lb-thrust- 
class CJ-805 delivers more power per pound than any 
commercial turbojet of comparable size. Because of 
the engine’s small frontal area, nacelles can be made 
smaller, reducing drag and fuel consumption. Thus the 
CJ-805’s power-weight ratio can help provide greater 
payload, shorter take-offs, and higher block speeds. 


In addition, the CJ-805 offers airlines: 


e All weather operation  —Inlet guide vanes and struts 
are completely anti-iced. 


e Best S. F. C. at cruise and climb power -Engine’s 
jet nozzle design is optimized to permit lowest S. F. C, 
at these power settings. 


e Excellent growth potential-—-To provide for increases 
in airline requirements a growth version of CJ-805 is 
under design. 


e Early certification—CJ-805’s will be ready for 
C.A.A. certification in 1958. 


For more information on what the CJ-805 can offer 
your medium-range transports, contact your G-E Air- 
craft Engine Specialist. You can reach him via your 
nearest G-E Aviation & Defense Industries Sales 
Office. General Electric Company, Cincinnati 15, Ohio. 


2149 


NT FACILITIES are now speeding 
the CJ-805 development program. New turbine test stand 
above is example of General Electric’s continuing investment 
in future of U. S. aviation. 


G-E DISTRICT AIRCRAFT ENGINE SPECIALIST is available to give 
qualified airlines more facts on the CJ-805: why the CJ-805 
makes possible the ideal medium-range jetliner. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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CONTINUOUS SOLUTION 


to this time integral 
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The control unit, after the computed coasting time has elapsed, triggers 
the system. Stage two is separated and stage three gives the satellite the final 
acceleration required for insuring that the satellite circles around the earth. 


Because of its vast experience in design of precision gyros and accelerometers, 
Reeves has been assigned the task of developing an important instrument 
for use in one of man’s great ventures, Project VANGUARD.: 


See our Booths 1702-1708, 
1L.R.E. Show, New York Coliseum, March 18-21, 1957 


REEVES INSTRUMENT CORP. A SUBSIDIARY OF DYNAMICS CORP. OF AMERICA, 215 EAST 91st ST, NEW YORK 28, Ny, Y. 


60 











should be raised to cover increased costs, 
ind the carner would go along with the 
‘ligers’ proposed 3% rate mecrease. But 
the company believes that a general 
overhaul of the cargo rate structure 
would be a better solution, and it. is 
currcutly conducting a study of the rate 
situation 


a] . . 
Electronic Reservation 

" a. 

Equipment Ordered 

Electronic equipment was ordered 
by three major airlines, moving the in 
dustry nearer to automated reservations 
handling (AW March 19, p. 65). 

Eastern Air Lines and Western Air 
Lines announced purchase of their first 
clectronic reservations equipment, and 
Pan American World Airways reported 
a coast-to-coast expansion of its present 
New York system. 

Eastern is buying a Univac from 
Sperry Rand Corp. and plans to install 
the cquipment in a new $5 million 
reservations center to be set up im 
Manhattan. ‘Vhe Univac will be linked 
with 135 agent sets in the New York 
arca, and other sets in. stations from 
Boston to Washington will be tied in 
by remote lines. ‘The device will be 
able to store data on one million air 
plane seats up to three months im 
advance 

Ihe airline plans later addition of 
satellite computers in all principal cifies 
on its routes, with the satellites con 
nected to a central Univac. Eastern’s 
“electronic control center” im = New 
York is scheduled for initial operation 
in October, with complete installation 
of all facilities by April, 1959 

Western has ordered a svstem from 
Teleregister Corp. which will link clec 
tronically all cities served by the car 
rier. The system will provide informa 
tion on up to 2,000 flight segments for 
31 davs in advance. Center of the net 
work will be a magnetized drum in Los 
Angeles, where stored information will 
be available to agent scts at each city. 
Centers will be installed at other cities 
in addition to Los Angeles 

Pan Amer i which bras been wing 
Veleregister cquipment in) New York 
since last spring, has ordered from that 
company a system to connect the air 
line's offices in the U.S. and Canada 
‘The svstem, which uses availability 
panels, will handle reservations for more 
than 97° of the airline's flights for 
periods up to six months in advance, 


Presidential Route 
Authority Faces Curb 
Washington—L cgislation sharply cur- 
tailing the President's authority on ever- 
seas and foreign airline route cases has 
been approved by the Senate Com- 
merce Comumittce. 
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The Chance-Vought Regulus takes to the 
air. Precision actuating assemblies for this 
and other guided missiles are part of 
Ex-Cell-O's production. 
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You Can Be Confident of Precision 
With Ex-Cell-O Parts or Assemblies 


Almost every plane you see streaking across American skies, flies 
with Ex-Cell-O precision parts or assemblies—precision-built to 
fulfill ever more rigid design specifications. 















































From design to final inspection skilled personnel, working with 
the most complete manufacturing facilities available, build pre- 
cision into every part and assembly. That's why the aircraft 
industry has placed confidence in Ex-Cell-O for over 30 years. 












































For parts or assemblies that meet your most rigid specifications— 
that meet your delivery schedules—send your print or sketch to: 
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Arma inertial systems 
provide air-to-underwater 
guidance for tactical 
missiles. If you are 

Talitae tite Md olallo lame Canale, 
Garden City N.Y 

A division of American 


Bosch Arma Corporation 


MI? ht Al 








Phe measure would 
@ Make Civil Acronautics Board deci 
ions on territorial route cases final. At 
present, the President passes on thes 
e Limit the President's authority to al 
ter CAB decisions on foreign route 
ses to those pertaming to national 
defense or foreign polics 
® Require the President to report to 
Congress on national defense or foreign 
policy considerations for altering a CAB 
foreign route decision or to report to 
Congress that national defense or for 
cign policy mterests would be adversely 
iffected if reasons were made public 

Similar legislation was passed last 
vear by the Senate, but it came too 
late in the session for Hlouse considera 
tion 

In its report on the measure, the 
Senate committee declared that the pro 
visions for presidential review m= the 
1938 Civil Aeronautics Act “although 
originially intended merely as a means 
for executive revicw have had the 
unforescen, but perhaps inevitable, ef 
fect of transferring from the Board to 
the White House ultimate responsibil 
itv in every respect for the disposition 
of cases” dealing with overseas and for 
qign routes 

It added 

“The harm to sound administrative 
ind judicial procedures which this. sit 
uation has created is readily apparent 
Matters of an cconomic or regulatory 
nature which the Board, acting under 
the acgis of the Congress, is alone com 
petent to decide and for which it alone 

idequatel staffed and ordered have 
omchow unwittingly become delegated 


to the exccutive 


Binaghi Is New Head 
Of ICAO Council 


Montreal—Walter Binaghi former 
member of Argentina Minustry oof 
Acronautics, has been clected president 
of the Council of the International 

wil Aviation Organization 

Binaghi suceceds Dr. Edward Warner 
f the ULS.. who ts retinmg after ser 
ng as president since the organization 
founding 12 vears ago 

Binaghi has served as chairman of th 
IAQ) Aun} Navigation Comomassion 

nee 1949. He will assume his new 
lutics in April 


Argentine Airline Orders 
Ten F-27 Friendships 


Fon F-27 Friendship aircraft lave 
cen ordered from Fairchild Corp. by 
\crolineas Argentina Planes will be 

d im the Argentine airline’s domesti 
| 1c ¢ 

bairchild now has 35 firm orders for 


turboprop plane plu £9 option 
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THIN-WALL magnesium casting for the Regulus missile fin 
produced by Dow 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 


Sand, Permanent Mold, Plaster Castings 


YOU NAME THE CASTING, Dow can supply you with 
ordinary and extraordinary shap S oF SIZCS Specialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wall, room or clevated temper- 
ature use, the best—and surest—answer to your proble ms 1s 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information. THe DOW CHEMICAL COM- 


pany, Foundry Sales, Bay City, Michigan 


YOU CAN DEPEND ON 





BENDIX SUPERMARKET FOR PRECISION SYNCHROS 


If you're in the market for precision synchros, it will pay you to make 


sure its the Bendix “market” you're in. There you'll get 


FAST DELIVERY: Because of our heavy volume—as the country’s largest 
producer of synchros—we can offer immediate delivery of practically 


all synchro types 


MINIMUM COST: Avain, because of our heavy volume, we can fill even 


small-quantity synchro orders at production prices 


ALL TYPES—PREMIUM PRECISION: \WWe make just about any type of 
synchro you could want—all built to the exacting precision standards 


that long ago made Bendix the “buy-word” for synchros 


So, when you're shopping for precision synchros to use as transmitters, 
receivers, control transformers, differentials, or resolvers including 
corrosion-resistant and high-temperature models . . . be sure to find out 
what we have to ofler 
District Offices: Burbank, Calif.; Dayton, Ohio; Seattle, Wash. 
Export Soles & Service: Bendix international Division, 205 E. 42nd St., New York 17, N. Y. 








SIZE 8 
CORROSION- 
RESISTANT 


L 


¥ MOTOR GENERATORS 


Smallest on market. Linearity 


Yr of 1% to 3000 rpm. 


¥ SYNCHROS 


Outstanding electrical 
characteristics. 


¥ LOW-INERTIA 
SERVO MOTORS 


High torque-to-inertia ratio. 





Eclipse-Pioneer Division “Condi” 


TETERBORO, N. J. 








"There must be some way 
to beat this static!" 


There is! If this aircraft were equipped 
with a Hoover 10018 Interference 
Blanker, the pilot could read the tower 
loud and clear despite the precipitation 
“noise” which is now crippling his 
radio reception. He would get reliable 
reception under adverse conditions 
when he needs it the most. 


Extensive tests of this unit by mili 
tary and our own laboratories demon 
strate remarkable communication im 
a provement in the presence of the im 
Tu-104 Serviced at Irkutsk pulse static normally encountered in 
modern high altitude, high-speed air 
Special ground teams are set up at Irkutsk to service Tu-104 at stops on scheduled flights craft 
on the Moscow-Khabarovsk trans-Siberian service, and Peking Prague service Acroflot 
flics from Moscow to Peking in 2 hr., 20 min The Hoover Interference Blanker 
compact ina 4 ATR package weighing 
9 pounds and using cither 28 VIX 
or 115 VAC prime power——-markedly 
increases the performance and reliabil 
ity of your vital electronic navigatam 
direction finding Or COmTermbanic ation 
equipment. For complete engineering 
information, write to Department BI 


ATTENTION ENGINEERS 


Hoover Electronics oflers you a unique 
Opportunity to work in a wholesom 
environment that enables you to ex 
ploit your creative talents and help you 
grow im your profession Write ta 
Personnel Director 


HOOVER 
ELECTRONICS 


Q/ COMPANY 


3640 WOODLAND AVENUE 
BALTIMORE 15, MD. 


Subsidiery The Heever Compeny 
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Lebanon Balks al 
Air France Boycott 

Beirut Lebanon has told the Arab 
League that it will not obey an Arab 
League order asking all member states 
to ban Ai France. Prime Minister 
Sami Soll said a boycott of the French 
urline would cause grave prejudice to 
L.cbancse Ccomomy 

If cared out, the ban would stop 
Nir Prance from flying over and into 
Arab terntory, making use of Arab au 
ficlds, and maimtainimg offices in Arab 


commtnics 
Arab League Boycott officials said that 


dicspit 
Irance had 
tions in Isracl in contravention of Arab 
state’s boycott regulations.” 

Phe Arab League claimed Air Irance 
travel films on Isracl, while 
refusing to make the for Arab 
countries; had become a member 
ind invested moneys in’ the — Israeli 
Chamber of Commerce; had loaned 
700,000 Israch pounds to the Israel 
Land Fund, and had supplicd technical 
information and staff to the Israch gov- 
croment. French diplomats demed or 
contradicted these charges and Lebanese 
wuthoritics accept the denials 
Lebanese authoritics saw in the boy- 


many previous Warnings, Aa 


mamtamed financial rela- 


had made 
Same 








STRENGTH 


Extensive research 

by Whittaker engineers 
resulted in the present 
stainless steel design 

which ossures a gyro 

of unsurpassed ruggedness. 
Whittoker gyros, 

because of the extreme rigidity 
of the entire assembly, 

can resolve any vibration 
problems you may have. 


Watllaker Gyo 


DIVIBION OF TELECOMPUTING . 
CORPORATION a 


VAN NUYS, CALIFORNIA | 


STANLEY 7-S511 ' 








cott of the French airline 
extremism and petty cconomic rivalry 
Thev said that since British and 
French attacks on Egypt last November, 
\ir France had considerably reduced its 
flights to Arab countries. It was forced 
to close down its offices in Damascus 
and Cairo, and to cease landing in 
Svrian and Egyptian airports and using 
the airspace of these countries, as well 
is that of Jordan and Saudi Arabia. 

The spokesman added that KLM 
which uses Damascus Airport and 
IWA which uses Caire Airport both 
had services, flights, and offices in 
Isracl, and had not been boycotted. 

Air France, which now maimtains 1 
duced services to Lebanon and Iraq, 
will inaugurate two new flights through 
Lyvdda Airport this month in response 
to requests from the government of 
Isracl, New Super Constellation 
schedule will be flown Paris-Tokvo via 
Rome, Lydda, ‘Veheran, Karachi and 
Rangoon, and the second service will 


be New York-Paris-Lvdda. 


CAB Would Modify 
Check Weight Rules 


Washington—Civil Acronautics Board 
has proposed a revision of Civil Au 
Regulations that would climinate 1 
quirements for actual or simulated gross 
takeoff pilot — proficicn 
checks 

Because of the wide difference be 
tween maximum takeoff and landing 
weights of modern transports, the CAB 
has found that pilot traming with au 
craft at maximum certificated weight 
has become an impractical procedure 

Present regulations aircraft 
to be at maximum takeoff weight when 
pilots are undergoing recurring prof 
ciency Checks with one engine ineper 
ative airlines have using 
reduced power or foreshortened — take 
offs to simulate maximum weight, but 
most carners prefer the use of ballast 
to simulate passenger and cargo weights 

Phe CAB has decided, however, that 
ballast is umpractical because of off-load 
ing and on-loading delays. In addition 
the CAB savy dumping of fuel or bal 
last is an impractical procedure 

Use of the fuel consumption princi 
ple to cut takeoff weight to maximum 
tunding weight requires some aircraft 
to remain aloft as long as cight hours 

Under Draft Release 57-2, the Board 
has imstructed its Bureau of Safcts 
Regulations to prepare the amendment 
to Civil Air Regulations for a Mar, 
25 effective date 

Phe suling will apply only to periods 
flight checks and not to imuitial pilot 
traming for simulated engine failure at 
actual or simulated maximum takcoft 
and landing weights or in) approach 
configuration 


political 


weights in 


FOCUITC 


Some been 
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400 F 


--+ for 150 Hours 


xolatilaltleler melting 


DEVELOPMENT 
ratory yg ha. . pment 
anticipated er 


STRATOPOWER 


MVGERAGLIE PUMPS 


Specified for Elevated Temperatures — 


400° F and higher is a reality with advanced STRATOPOWER Aircraft Equip- 
ment. Research, design and manufacturing skill applied by STRATOPOWER to 
years of hydraulic experience combine to produce high temperature equipment 
that meets your thermal requirements of tomorrow, today. STRATOPOWER de- 
velopment personnel, working on the most advanced high temperature problems, 
have produced outstanding results. SRATOPOWER Pumps, incorporating these 
high temperature developments, are available in prototype quantities. Write 


Dept. 720C. 
WATERTOWN oivision 
THE NEW YORK AIR BRAKE ———————{ ) 
“ STARBUCK AVENUE ° WATERTOWN N.Y. 
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READY FOR FLIGHT, second prototype Bell X1H1-40 displays its low silhouette, broad cabin capable of seating six people. In tests to 
date, the XI1-40 has flown above 1,000-ft. altitudes and achieved speeds in excess of 75 kt. It will do better than 100 kt. 


Bell H-40 Stresses Economy to Meet Army 





td 1 ie oa 
owe 0 Lt as 
‘ eee Se ’ 


EASY ACCESS to XI1-40's power section is demonstrated by Bell RADIO EQUIPMENT, rack-mounted in helicopter’s nose for easy 
personnel, Lycoming ‘153 derated free turbine (upper left) delivers removal and replacement, is exposed by lifting large access panel. 
700 shp. to transmission (upper right). NHL-40 is expected to go Three flight test and two static test XH-40s, seven YHL-40s are 
1,000 hr. between overhauls. on order, 
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EASE OF MAINTENANCE is demonstrated by tilting XI1-40 back on tailskid using hand-cranked ground handling wheels at rear of skid 


landing gear. Built-in hub wrench, numerous access panels and hoist mountings are planned to simplify front-line servicing. 


Demands 


rt. Worth—Bel! Helicopter Cory 
new turbine-powered XIAO Ann 
frontline utility helicopter is under 
going Phase I flight testing here follow 
ing approval by military Safety of Plight 
Inspection Board 

Sccond of | thirc expermmcntal flivhit 
test models has been rolled out and 1 
detailed in the accompanying picture 
I'wo static test models and seven YIE40 
service test articles are also on order 

H-40s will be delivered to the troop 
nm 1959, according to Bung. Gen. HL. HI 
Howze, chicf of U.S. Army aviation 

Maximum accessibility to all mayor 


componcnts and long-life of parts ar 


among the design highlights of | th 
H-40 and wer high-priority in its plan 
ning to mect Army demands for casicr 
to-maintain and lower-cost vehicles. Bell 
expects it will be first helicopter with a 
1,000-hr. period between major over 
hauls. It has metal rotor bladk 

Gross weight of the six place utilit 
helicopter is 5,194 Ib., empty weight 1 
3,334 Ib. It is designed for a 1,000 Ib 
pasload; wall cruise at better than LOO kt 

Phe $25-shp. Lycoming 153 turbine 
derated to 700 shp. will provide a ver 
tical rate of climb of 1,900 fpm. and 
out-of-ground-cftect hovermg cciling of 
7,500 ft. on a 95-deg. day. Full-load 
range will be 200 nautical mi 

Bell officials also foresee a market for 
a civilian version of the H-40 
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NIGHT FLYING INSTRUMENTS are included in cockpit equipment and there is 
provision for all-weather instrumentation. Among XI1-40's key features is pilot con 
trolled inflight tracking of rotor blades to maintain trim and provide smooth flight. 


- 


MEET THE 


MUCGHTY MIDGET 


OF AIRCRAFT FIRE POWER 


This new TRANSISTORIZED CONTROL AMPLIFIER weighs only 
11 ounces... but it is a vital control element in the voltage regulation of 
an entire aircraft fire control system. Developed as part of an integrated 
power supply, the “MIGHTY MIDGET” operates from — 65° to 
+125° C...reduces ripple to less than 50mv peak-to-peak...is 
adaptable to voltages of +59 to +1000...controls voltage regula- 
tion to +1%. Here is another example of Packard Bell’s skill 
in developing lighter, more efficient airborne equipment... 
another result of more than 30 years of electronic leadership. 
See it at the New York IRE SHOW... booths 3705-3707. 


PACKARD BELL ELECTRONICS 


TECHNICAL PRODUCTS DIVISION 
Los Angeles 64, California 





To all manufacturers 
of aircraft and component parts: 


A recent survey revealed the fact that more stainless for aircraft is bought through 
warehouses than through the mill. This was no surprise to us, since U. S. Steel 
Supply has long been a major source of supply for your industry. 


Here are some of the advantages we offer you: 


virements from stock. All other 


1. u.s Stee! Supply can ship many of your stainless req 
be produced to your order. 


requirements, if the quantity is acceptable to the mill, can 


house and mill stainless pricing. When you place 


2. There is no difference between ware 
tter if it is shipped from warehouse stock of mill 


your order with U. S. Steel Supply, no ma 
production, the price is the same. 


3. Our inventory is ordered to ovr own specifications which are tailored to meet the 
requirements of many of the aircraft specifications. in all cases the orders accepted for 
stainless steel can be certified to the applicable aircraft specifications at no extra charge. 


4. In addition, ovr Newark, Los Angeles, St. Lovis and Dallas warehouses maintain 
large inventories of Type 301 sheets, annealed Y, 2, % ond full hard produced to MILS 
5059A; Type 321 and 347 sheets produced to MILS 6721; Type 321 rounds and hexagons 


produced to QQ-S-00763A 


5. if you require assistance, our stainless representative oF metallurgist is ready to 
draw upon his wealth of experience to help you. if he does not know the answer, he 


knows where to get it for you. 


Many of the nation’s leading aircraft manufacturers and aircraft component parts 
manufacturers are regularly using our services. If you are not one of them, please 
call us. We will welcome an opportunity to be of service to you. 


U. $. Stee! Supply Division 

, Dept. T. 
208 $. LaSalle Street inns 
Chicage 4, Ilinois 


Pi 
r — send me without charge the booklet, 
Special Steels for the Aircraft of Tomorrow.” 


U.S. STEEL SUPPLY 


DIVISION 


General Offices: 


P. O. Box 1099, Chi 
, Chicago 90, Il. 208 $. LaSalle Street, Chicago 4, Ill 


Warehouses and Sales Offices Coast to Coast 
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DIAGRAM roughly illustrates two trajectories proposed for long-range rocket powered 
aircraft. Such flight paths are completely beyond today's powerplants and airframes, but 
represent the ultimate goal of current work. Rocket motors totaling several hundred thou- 
sand pounds of thrust would be required to propel transport vehicles through the trajectories 
shown 
by Dr 


Phe undulating path was suggested in Germany daring World War IL, the other 


Hisue shen Tsien at CalTech. 


awe 
MODELS shown above are typical of those being investigated by the NACA in their 
effort to provide basic hypersonic design data. Some problems are to reduce aerodynamic 
heating, improve high-speed stability at altitude, increase lift-drag ratios at all Mach 
numbers, and provide safe landing configuration. 
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Hypersonic 


By J. S. Butz, Jr. 


New York—Hypersomic glider, unde: 
tensive study in the U. S., is regarded 
by the National Advisory Committee 
tor Acronautics as probably the most 
cffective means of giving manned ai 
craft missile velocity. 

One of the final steps m 
cvolution prior to the true space ship 
the hypersonic glider is not only the 
ubject of active study by NACA, which 
is secking basic answers (AW Mar. 11, 
p. 31), but also by Convair Division, 
Gencral Dynamics Corp. and Bell Au 
crift Corp. under USAF contract 

Based on 
hasta “by the Germans during World 
War Il, the present work is backed by 


acrods nam 


urcratt 


a concept considered im 


iwelvc vears. of 
progress and is scnoush\ spoken of as 
the aircraft of the near future. Dr 
James A. Doolittle, Chairman — of 
NACA, recently declared that 
glide aucraft, which the hypersonic 
ghar is alternately called, would prob 
ibly reach the commercial stage within 
the lifetime of many adults if progress 
Ike geriatrics kept pacc with progress m 
iCromautics 
Ihe Sovicts 
terested im such aircraft since the 
of the war, when German progress be 
Gime known im detail to the Alhes. A 
Russian Army missile expert, who took 
asylum in’ England in 1947, said the 
Reds unsuccessfully attcmpted to kid 
nap Kugen Sanger, principal German 
manned rocket scicntist He also 
lnought the last information of Russian 
progress toward a workable vchick 


HOTC 


boost 


have been actwecl im 


cnd 


Flight Program 


hirst portion of the boost glide flight 
probably would resemble that of a 
ballistic mussile. The aircraft would ex 
pend its fucl in a omaxunum 
Climb, and rise above the atmosphere 

This rapid climb would provide the 
greatest mecreasc on potential and 
kinetic energy. Drag effects would be 
icduced by limited operation im the 
utmosphere, and the propulsive cfh 
ciency of the rocket motor would m 
crease with vehicle speed. 

After fucl cxhaustion the aircraft 
would continue ma ballistic trajectory, 
determined by weight, the direction of 
the thrust axis, and the forward speed 
{ the imstant of power cut-off 

Phe ghder would be able to pull-out 
of the trajectory as it 
ittmosphere and devcloped lift 

Iwo general procedures have 


pe WC 


re-entered the 


be i 


proposed for the remainder of — the 


flight 


e Lift and kinetic energy of — thi 


AVIATION WEEK, March 18, 1957 








Glider Studied As ‘Manned Missile’ Hope 


vehicle could be used to propel it back 
into space in another ballistic trayector 
This re-entry and climb into space 
sequence may be repeated as long as 
there is sufficient kinetic energy. ‘Thi 
flight path would resemble a stone 
skipping across smooth water, a pro 
gram first suggested be Sanger in his 
antipodal (round-the-world) — bomber 
proposal to the Luftwaffe. Jt would be 
uscful only for ranges greater than 
3,000-4,000 mi. 
@ Hypersonic glide could be held at 
maximum, lift-drag ratio as soon as the 
pull-out had been accomplished. ‘This 
would allow the vehicle to remain at 
altitude for the longest period, and its 
specd would be reduced to a safe point 
before dense air was reached. It also 
provides the maximum range for this 
tvpe of flight program. The Peer 
munde group in Germany planned this 
method for its AY A-10) project, for 
the bombardment of New York. Later, 
Dr. Hsuc-shen ‘Tsien in the U.S. sug 
gested it for a transcontimental pas 
senger rocket. 

bollowing rather = dramatic 
maneuvers the ghder would be expected 
to land m the conventional manner 
and at contemporary speeds 


these 


Probable Configuration 


Phe compromise approach, which 
usually a successful airplane 
out of a battery of conflicting require 
ments, stretched to the limit 
with the hypersonic glider. As it ts en 
this glider will have to 


concenvabl 


produc cs 
will be 


visioned today 
function m 

specd-altitude 
will 
number 


thinost every 
situation Its 
from 


well 


Supe TSO 


CHVITOnM 
travel at 
through 


ment var 


Mach 


hypersonic and 


Space 
ONCTI 10 
speeds itt 
the upper atmosphere down to low and 
low flight at the carth’s surface 

Hy person ind subsons 
design principles arc. so 
that the 
and complex 
figuration 

AD primar 
situation, 1s the 
It will have to be swept about 60 deg 
tor reduce acrodvnamuic heating to a 
that can be handled bx ano om 
ternal cooling tem. It 
be verv thin to keep supersoni 
low, and it will have to be of low 
ratio to be structurally feasible 

At subsonic wing just 
described is a poor lifting surface even 
with flaps slats and blowing 

It probably will not be adequate for 
landing 

This wing also has a low lift-drag 
ratio at all speeds, and the range of the 


SUPE Psonic 
contradicton 
1 heavy 


only solution mav be 


varnable geomet con 
typical of the 
wing 


problem 
clection of a 


value 
will have to 
drag 


ispect 


speed, the 
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PERFORMANCE POTENTIALS OF AIRCRAFT TYPES 


LONG RANGE —_‘ 
BALLISTIC MISSILES 
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THIS CHART is an NACA prediction of the operating ranges of future manned and 
unmanned aircraft. Boost glide term is NACA nomenclature for vehicles which generally 
are powered during first few scoonds of flight, use above atmosphere, upon re-entry reach 


their destination in a hypersonic glide, and land conventionalls 


ghder is directly dependent on a high 

valu 
Anothes 

should be 


fuschage 


narrow for 


problem ay the 


which long and 


low ly person drag Hlowever tha 


gives the body a large moment of im 


control sur 
tor the 


ertia which requires mor 


face arca and a tum add rag 


Powerplant Demands 


Any livpersonmic glider prototype able 
to take off itself and leave the 
phere long cnough to be of real research 


ithe 


benefit) (several munutes) wall require 

in the neighborhood of 100,000 Tb. of 

thrust 
This 4 


than bia 


con idcerabh Phecote powel 


ever been mstalled im any 
rocket m the UL S Ihe X-2 
15.000 Ib 


PCQUIECT EN nf oi 


manned 
liad the 

Phe mam 
tbilitv. Much larger powerplant 
nd some are 
hability ha 
pot that them designer 


most 
depend 
cust 
uscd im missiles, but 4 
not been dovcloped tor the 
would like to 
Stand beside them cach tune they ar 
turted 

Pending the further 
thrust rockets, the 
liy person probably 

with 
vuchromized unit 


rehnement of 


high expernmental 


glider will be 


powercd im stage ol several 


maller motors m a 


gvhides 


would 


Ih liy pes Cin most scnou 
taboality 
inospher I hic we the me OM 
stich dara the cle 
high peed phar 


idded 


problem ocour an the 


wher of Current 
vith a few mor 
Primary task as to contam the often 
rwlcnt hiift in 
cormng on fusclages and lifting surtace 
shigech V.1N¢ 
Center of pressure 
must be held 
srcratlt as te 
fo totum tou 


conter of PECSsuune 


m velocity pattem and 


flow regiume Chiang 


on body and surtace 
within narrow damits of an 
haave 
cIven flight path ifter at) dia 
bo cate, this natural tendenc 

sStibility) has not 
thout all axes om an 


without the aid of 


i natural tendon 
been di 
turbed 
(i tatn 


chicved 


been 
high 
performance plan 
device urcratt 


sutomirtye Increasing 


vclocity many tunes will certumly com 


pound a problem whose present com 
pleaity cannot be overstated 


Next, it 
( 1pacity to 


most bo wath the 


ruitlafs 


oscillation 


pilot 
rapidls any of the 
Phese 


from use of the 


vehich oscilla 


fons may arise 
trols as 


outsicl 


con 


well as from gusts or other 


disturbance Phe pilot is pr 
manly aware of two things concerning 
(other than at: 


its peniod and the damping 


my dvnamc motion 


magnitude 
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THE INFORMATION ON THIS PAGE IS TYPICAL OF THE DATA YOU WILL FIND IN THE NEW AIRBORNE CATALOG 


650 LB. LINEAR ACTUATOR 


ONE OF OUR NEW SERIES OF HIGH-PERFORMANCE ACTUATORS 


GENERAL ENGINEERING DATA: 


26-volt de split field, series wound, revers- 
ible, intermittent duty motor with magnetic 
brake. Available with thermal overload 
protector. ’ 


Unit includes radio noise filter, limit 
switches externally adjustable through 
entire length of stroke, positive overtravel 
stops, overload clutch and antirotation 
device. 


Maximum operating load—650 Ib. 
Ultimate static load—1500 Ib. compression 
for 12 in. maximum extended length. 


Weight 1.75 Ib. 

Plus 0.04 Ib. x stroke in inches. 
Plus 0.04 Ib. for thermal overload sie highend aa a ai ta ae ‘sig al esl a ae hs a oe ee ee 
protector. ; 


Dimensional tolerances + .03 in., unless 
otherwise specified. 


Dimensions given are minimum lengths 

for zero stroke. To determine minimum 

length for required stroke, add stroke, plus ERR 20 a a 
stroke overtravel, plus total end-fitting 

adjustment. 


Available with 115-volt, 400-cycle single 
phase motor, ball-bearing screw jacks, 
load-sensing switches, position transmit- 
ters, position switches. 


7 


Li6 MODEL 
wt. 1.75 Ib. 
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AIRBORNE ACCESSORIES CORPORATION etn hence ects oboe 


HILLSIDE 5, NEW JERSEY electro-mechanical actuators, fee! 
systems, and electric motors. Write us 


Represented in Canada by: WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 12, Ont. for your free copy today 











French Advanced Interceptor Lineup 


Four advanced French interceptor prototypes are parked at the air force test center at Istres 
(second from left) are ramjet-turbojet combinations. Nord Gerfaut fighter has Matra missile mockup slung under belly 
dal is parked at right. Nose of Quest Aviation twin-jet Vautour is partly visible (far right) 


power Of his aircraft Both of these 
change with speed and altitude. ‘There 
tore, the boost glide pilot's reaction to 
i given oscillation will vary considerably 
from re-entry until landing 

These reactions may be classified 
roughly ito three types which are the 
result of three general speed-altitucde 
ombinations Ihe NACA © studi 
them by using sumulators. ‘Vhev are 
e Initial re-entry, when the vehicle 
traveling many times the speed of 
ound and the amr density is extreme)ls 
low. ‘The low density reduces the damp 
mg tendency of the aimcraft to zero, 
but it also makes the penod of ans 
oscillation relatively long in spite of the 
ternmfic speed The pilot is expected 
to handle this type of motion with 
relative case 
e Supersonic flight at 10 iu. altituck 
which is more difficult to control. ‘Uh 
combination of increased air density 
md high speed makes the period short 
lLlowever, the density has not mercased 
cnough to unprove the damping to any 
extent. It as now very difficult for the 
pilot to mamtam a heading Thi 
hortest penod that he can hope to 
control without the danger of mercasing 
its magnitude is onc second 
© Subsonic phrase of the JOUTHCS Wh 
dense air, Which makes the period of 
ny motion large and gives the aircraft 
good damping qualities Phe pilot's 
Ivnamuc troubles essentially lave been 
olved 

The ballistic portion of the flight 
will be made largely in the void of 
lower space, and there control must 
be maimtained by some type of rea 
tion device huther a giumbel mount 
for the mam rocket motor a that 
utihzed on the Viking and Vanguard 
or deflector plates im the exhaust mught 
le used when under power 

After that time some form of ausxihiar 
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Leduc 0.22 (left) and Nord Griffon U 
Sud-Fst Duran 


rockets will have to be provided to align we =completel tkivownn — qunuatitie 
the vchicle’s longitudimal axis with it The necessary control could be pro 
flight path to prevent tbnormal heating vided by radar guidance from the 
ind airloads upon re-cntry ground and autopilots 

It ws hkely that the control of the Knowledge of acrodynanuc heating 
boost glide aircraft will not be under has reachea the pomt that low livper 
the pilot's direction during the ballistic some speeds are possible today an the 
and re-cntry phrase Phe accelerations — upper atmospher Phe mecrease am 1 
which will be encountered arc not exc carch facility portends more Dosasne 
sive, but they will be maimtamed for design information and lagher speed 
a much longer pened than is normal if the present rite of succe can be 
mm current flying Phe reenter, will | maimtamed 

lo be made after a penod of weight One of the theones developed b 
lessness This penod will be a great the NACA and verified cexpermentall 
deal longer than any expenenced to to Mach 10, is that the heating rate 
date Its effect on humans, and their it the leading cdge of a wing as reduced 
recovery. rate from. any disoncntation by sweep At a sweep angle of 60 deg 
Which would Wnpary then cfhoicnes the aaput rate oy half that of a) straght 


a 
Mach 5 Test Shape 


Phis research shape was fired at Wallops Island to study aircraft performance at Mach 5 
Model is rocket boosted. High fineness ratio nose cone and large anhedral in tail surfaces 
may indicate that X-15 rocket research plane, which is de signed for extreme high altitud: 


research at speeds of Mach 5 or above, will resemble this configuration 





BY MILLIONS 


OF FLIGHT MILES 


AV-2A Electromagnetic 
Shut-off Valve 
Normally Open 


AV-16 Gate Valve 
Manual or 
Motor-driven Designs 


SOLENOID AND MOTOR OPERATED SHUT-OFF VALVES 


... two tlight veterans availablie in many 
variations to meet your exact needs 


Compactness, lightweight, reliability ...for these reasons 
commercial and military authorities alike have approved General 
Controls’ shut-off valves for flight duty on today’s most 

famous aircraft. Just as.important in new plane design is the 
ability of General Controls to adapt and produce these 

basic, flight-proved valves in many variations to meet the exact 
demands of your specifications. When you think of control 
systems for pressurized liquids and gases—think first of 

General Controls—and you won't have to give the problem a 
second thought. Write for Catalog 53A—today! 


GENERAL CONTROLS 


AIRCRAFT CONTROLS DIVISION 
Glendale, California - Skokie, lilinois 


five Plants — 40 factory branch offices serving the United States and Canade 











wing. However, sweep moves the tran 
sition point from laminar to turbulent 
flow in the boundary laver forward on 
the wing. 

The heat stabilization point, at which 
the heat input from friction is balanced 
by radiation, is considerably higher 
under a turbulent boundary — laver 
‘Therefore, there is an optimum sweep 
angle for a given structure 

Using sweep and a high fineness ratio 
fusclage, the internal cooling requir 
ments of the glider could be held at 
a reasonable level Phe only areas 
which would heat cnough to require 
internal cooling would be the nose and 
wing leading edges, requiring a small 
coolant load Phe remamder of the 
glider structure could be kept at. safe 
temperatures by radiative cooling and 
msulation material 

The first proposal for a manned, 
long-range, hypersonic aircraft was made 
to the German government during 
World War IT by Dr. Sanger, an acro 
nautical engimecr noted for his work 
with rockets, and Dr. Irenc Bredt, a 
physicist. ‘This was a lengthy prospe« 
tus dealing with virtually every phase 
of the problem, and of such quality 
that even today it is of more than his 
torical sigmficance 

Phe proposed aircraft was called an 
antipodal bomber and was to be abl 
fo attack anv target im the world and 
return. Its flight path would resemble 
a stone skipping across the water 

As with any paper which deals with 
a subject largely bevond contemporars 
thinking and knowledge, the Sangct 
Bredt report based many of its mayor 
points on unproved theory hexpern 
mental information since its publication 
has shown that nothing as ambitiou 
as the antipodal bomber could — be 
achieved even today Pwo pomts vital 
to the range of the Sanger vehicl 
which have proven unattainable to date 
are a rocket exhaust velocity of 4,000 
meters per second, and an acrodvianin 
litt-drag ratio which is as high at Mach 
10 as at Mach 2.. ‘The basic concept 
however, is still considered sound 

Another German project, the A9 
A-10, deve loped to bombard the caster 
U.S... was conceived along similar line 
‘This was a two-stage rocket, of which 
the second stage was a modified 
winged and manned V-2. ‘The upper 
stage had been built at the end of the 
war, but the boost stage involved svn 
chronizing many motors and was not 
developed It 1s probable that thi 
vehicle could not have crossed the 
Atlantic as its range estimation wa 
based on Sanger’s hft-drag prediction 

Subsequent proposals of rocket tran 
ports, similar im flight path to the A 
9/A-10 and with transcontinental range 
have been made by Dr. ‘Tsien, Dr 
Walter Dormberger, and Krafte Ehrich: 
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Qe ‘close fits in your small ossemblion 








C—O 


precision miniature 
assemblies at lower cost 


Often today, designs call for miniaturized 
assemblies and they usually present 
tough production problems, involving a 
whole new order of ultra-precision toler 
ances and methods unfamiliar on regular 
production lines. Many leading manufac 
turers have found the answer to such prob 
lems at Elgin. Here are highly trained, 
skilled people, special tools and the broad 
experience needed for volume production 
of small precise assemblies. Miniaturiza 
tion and precision have been Elgin’s 
business for years. When your big problem 
is a small assembly, save cost, call Elgin. 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION + ELGIN, ILLINOIS 


RESEARCH AND DEVEL QPMENT FACKLITIES AT BURBANK CALIFORNIA AND ELGIN 1LLINOIS; 
MANUFACTURING FACKITIES AT ELGIN KLLINOIS AND LINCOLN, NEBRASKA 





FOUR JET CAR 


Helpful Hot Rod 


The hottest hot rod on wheels today was developed by All 
American. But far from being a threat to life and limb this 
hot rod is used to save lives. 

Powered by four jet engines, the car makes speeds of more 
than 200 miles per hour and is used to simulate a landing jet 
aircraft. Its main purpose is to drive loads at high speeds into 
aircraft arresting gear to test the strength and durability of the 
gear. On how well these arresting gear hold up may depend 
the life of an Air Force or Navy jet pilot. 

Phe jet car was All American’s answer to the difficult prob- 
lem of how the speed of a landing jet aircraft can be attained 
on the ground with a load equal to the weight of an airplane. 
This and other tough problems for the Armed Forces and 
industry are All American’s business. 

Every engineering idea receives consideration at All 
American. 

Engineers who can tackle these vital problems with a spirit 
of daring and imagination contact Walt Jones, Personnel 
Manager, All American Engineering Company, Box USS 2668, 
DuPont Airport, Wilmington 5, Delaware. 


dt ; CC , . Ce 
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* WILMINGTON DELAWARE 


WHEN THE ZAHODIAKIN fastener stud 
is screwed it pulls intermediate sleeve down 
the sleeve rides up on the wide-angle threads 
on the receptacle and wedges around the 
stud to grab it firmly. 
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RECEPTACLE 











Fastener Designed for 
. ry’ 
High ‘Temperatures 
Ability of the design to withstand 
temperatures up to 2,000K is clamed 
for a new fastener soon to be marketce 
by Victor bk. Zahodiakin, Summit, N. J 
Zahodiakin's new Model X fastener 
was designed to mect the strength and 
exceed the temperature need trted 
in NAS 547, a tentative specification 
issued by the National Aircraft: Stand 
ids Committee of the Aircraft) Indu 
tnes Association, Washington 
It is avery sumple design. ‘Tighten 
mg the stud causes an intermediate 
sleeve to wedge up on wide angle 
threads and close in upon the stud 
Room temperature testy mdicate thar 
Model X im a No. 2 size ( mm. dia 
could) withstand 
@ 7,000 Ib. shear load agaist the 
Ib. load called for by NAS 547 
@ 12,000 Ib. axial load without faitin 
though purposely left 50 open 
@ 103,680,000 cycles of vibration cin 
fatigue at 3,600 rpm., 4 im. amplitude 
with a 500 Ib. load pulling at a 45 
degree angle. NAS 547 asks for 20,000 
cvcles at 1,800 rpm. at nght ang 
@ 25,920,000 ecvcles without fain 
when 254% open 
© 41,472,000 cycles without = failur 
when 50° open 
As the shear failures were caused bi 
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(Adtertivement) 


Vickers Servo Pump Systems 


Provide rapid and accurate response to minute 
electrical or mechanical signals 


The Vickers Servo Pump Unit shown 
at the right is a_ signal-controlled, 
variable delivery, positive displace- 
ment, reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear hydraulic motor, it forms a 
signal-controlled hydraulic transmis- 
sion for remote control operations and 
high-response servo systems 

The 
considered as a power amplifier when 
viewed from the electrical signal input, 
of about five watts. to the mechanical 
power output of several thousand 
watts. Various sizes of 
have been built, having output capac- 
ity ratings from one to four hundred 
horsepower. ‘The pump de- 
velops only that pressure required to 
which means re- 


servo transmission may be 


(ransissions 


servo 


move the load 
duced pressure over the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems. This greatly reduces power 
losses and minimizes 

Any type of prime mover of sufli- 
cient capacity can be used to furnish the 
power input clectric 
iary drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
stantially constant speed is desirable 


heat rejection 


motor, aunil- 


Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
Vickers Variable Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a_ pintle-mounted 
yoke. Varying the yoke angle varies 


piston stroke, hence, output volume 
from zero to maximum in either 
direction of flow. A’ stroking piston 
actuated by a pilot valve varies the 
yoke angle according to signal 


Low Control Power Requirement 

Power for control purposes is low 
in a servo pump unit because metering 
valve action is confined to the volume- 
regulating system which is alow 
power level (100 to 300 psi) hydraulic 
system separate from the power trans- 
mission hydraulic circuit although a 
part of the pump unit. This volume- 
regulating system controls piston dlis- 
placement and direction in the power 
pump which can operate at pressures 
up to 3000 or 4000 psi, Pressure drop 
across ports ol a metering valve, with 
its inherent losses, is avoided ino the 
power transmission system. Pinal power 
output from the pump is determined 
flow which the 


by the volume of 


volume-regulating system demands 


and by the actual resistance of the 
load is not dependent upon pres- 
sure drop methods of control 

In a control system employing 
this 
gain resulting from 
nevheible compared to those which 


circu 


pump, the variations in 


load 


SCTVGO 
change are 
may occur in a. similar con- 
trolled by a valve metering directly 


in the powel line 


Constant Displacement 
Hydraulic Motor 

Flow and pressure generated in the 
hydraulic pump are carried by tubing 





SYNCHRO, TACHOMETER, 





OR MECHANICAL 





SOLENOID 








HYDRAULIC PUMP 
SERVO CONTROLLED 


SYNCHRO 
or MECHANICAL 
“FOLLOW VALVE" 


FOR BUILT-IN 
OR MINOR LOOP 


POSITION SIGNAL 


Llu 





HYDRAULIC 





MOTOR 





MECHANICAL 
PILOT VALVE 


ERROR 
SIGNAL 


ileal 


FEEDBACK 





SIGNAL 





MINOR LOOP __ 

SIGNAL 
AMPLIFIER AND OTHER 
ELECTRICAL CIRCUITS 


— «ee oe oe oe —] 








SIMPLIFIED DIAGRAM illustrates a servo control system employing Vickers Servo 


Pump Unit and Constant Displacement Hydraulic Motor. This system accepts imitiat- 


ing signals (either electronic or mechanical, depending on type of system), 


compares them 


with feedback signals from load and (through controlled changes im direction and volume 
of fluid pumped to motor) corrects the load as required. For added accuracy and stability, 
a minor loop providing signals proportional to rate of flow may be added. This may either 


be built into the pump in the 


orm of a mechanical “follow valve” 


which results in modu- 


lating the flow as a function of the net signal to the pump, or may be a synchro which feeds 
a signal proportional to flow rate into the amplifier. The controlled output may be either 
a function of the position or velocity of the load, 


with no intermediate valving to the 
hydraulic motor or linear actuator 
The fixed stroke hydraulic motor 
provides torque directly proportional 
to pressure and speed directly pro- 
portional to flow rate 


High Power-to-Weight Ratio 
The 


associated 
signed for high power-to-weight ratio, 


unit and its 
motor are de- 


seTvo pump 


hydraulic 


high torque-to-inertia ratio, low inertia 
of rotating parts, and high resonant 
frequency 
Typical Example 

High power-to-weight ratio—3.76 hp/lb (motor only) 
High torque’-to-inertia ratio—3.5 x 10° tb-in./sec? 
Low inertia of rotating parts— 052 tb-in.? 
High resonant frequency — 20 cps (entire system) 

Other advantages are reliability and 
versatility of application. The smooth, 














stepless speed changes and ability to 
hold position against any Variation in 
load are additional reasons why this 
unit is a desirable resource which can 
solve many design problems 
Important among the applications 
of Vickers Servo Pump Units is ex 
tremely fast and accurate positioning 
Another is 


exhaust nozzle for jet 


of gun turrets on aimeratt 
actuation of the 
engines: here the servo pump's char 
acteristic of providing at all times only 
sufhicient power to meet the momen 
tary minimizes the 
loss and heat rejection 


The greatly reduced average pressure 


demand 
therefore the 


power 


level in this of system prolongs 


the life and improves the reliability 


tyy 


of all components 

information, ask for 
SL-18% or get in 
nearest Vickers 
Lngineer. He 
team 


hor further 
Bulletins SE-1 
with 

Application 


an chnginecring 


and 
touch 
Aircratt 


arranyve for 


yout 


can 
to consider your problem and propose 
an optimum solution, 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE ond ENGINEERING CENTER 
Department 1462 © Detroit 327, Michiges 

Aircraft Application Engineering ond Service Offices O 
Segundo, Calitorma, 2160 E imperal Highway « Detrot 32, 
Michigan, 1400 Oakman Bivd (Service Only) © Arlington, 
Texas, P.O. Box 713 © Washington 5 OC 624 } Wyatt Bidg 
Additional Service facies at Miami Springs, Florida, 
641 De Soto Driwe 

TELEGRAMS Vickers WUX Detrorwt « TELETYPE “ROY” 1149 
CABLE Videt 

OVERSEAS REPRESENTATIVE TheS 
Great West Road, Brentiord, 


ty Gyroscope Co., Lid. 
idda., England 


Engineers and Builders of 
Oil Hydraulic Equipment Since 1971 
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TOUGH ENOUGH TO ABSORB 
JARRING HIGH-SPEED IMPACT... 


IT’S A MENASCO LANDING GEAR, 
FORGED BY KAISER ALUMINUM 


t=c= 


This landing gear forging, produced for Menasco 


and used on the Air Force’s Convair F-102A_ jet 
interceptors, is proof of Kaiser Aluminum’s ability to 
produce high quality forgings that not only meet 
exacting mechanical property specifications, but 


often exceed them 


lor the best possible forgings, produced to meet or 
exceed actual strength requirements, think first of 
Kaiser Aluminum forgings 


For complete information, contact any Kaiser Alu- 
minum sales office listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc., General 
Sales Office, Palmolive Bldg., Chicago 11, Illinois; 
Executive Office, Kaiser Bldg., Oakland 12, California. 


aiser Alomimuan 


Kaiser Aluminum Forging Meets or Exceeds Menasco Specifications on All 37 Test Bars 
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Here's how Menasco mechonical property specifico 
tions compare with final test results. Bold figures in 
chart show test bors where Kaiser Aluminum exceeds 
actuol mechanical property specifications. 





THE KAISER ALUMINUM HOUR” Alternote Tuesdays, NEC Network Consult your lecel TY listing 
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Capital FFirlines chooses 


Scott oxygen equipment 


for their new Viscounts ! 


In airliners . . . in executive aircraft . . . in fighting jets — from low altitudes to the 
stratosphere, Scott equipment provides the oxygen so essential to the pilots well being, 
his mental acuteness and vision. 

Scott Oxygen Equipment flies with the world’s finest airliners providing the ultimate 
in breathing comfort and safety for passengers and crew 

Satisfied with only the best for the Viscounts Capital Airlines chose Scott Oxygen 
Equipment as shown! 


The SCOTTORAMIC > q Scott 5500 Constant Flow 
Mask; Protects from Portable Oxygen Breath- 


smoke or fumes. Gives ing Equipment for oxy- 
unlimited vision in all ‘ gen at high altitudes. 
directions. 


Scott 6000-B1-O Portable ) Scott 6380 Oxygen 





Oxygen Breathing Equip- 
ment with SCOTTO.- 
RAMIC Mask for crew 


Demand Regulator pro- 
vides 100% oxygen to 
mask without manual 


smoke protection. controls. 


wit r9 


1932-1957 — Celebrating 25 Years of PROGRESS! 


Scott SCOTT AVIATION CORP. 


175 ERIE STREET - LANCASTER N Y 
xport Southern Oxygen Co. 15 West 57th Street). New York 19. N Y 








ss. Zahodiakin said cither a shallower 
or use of American Screw Col 

new Lorg Set driving slot could cure 
the 300 Ib. shear deficiency. Tt alse ays 
possible that final revisions of the speci 
fications mm NAS 3547 wall call for the 
tests to be conducted under more real at as 
tic thermal conditions _ once aeeel 


peciticd Phillipshead) diving 1 NE CALI DYNE 
177 SHAKER SYSTEMS 


Tlic san receptack was used for all 
of the strength tests and appeared to 
work as smoothly after the tests as be 
fore. ‘The same two fasteners were used 
throughout all of the vibration. tests 


LBS 
ADAT10G 


halking up a cumulative houre : The Model 177 is one of a new series of “wide-band” shakers 
5 | =" designed for higher frequency operation and lower input 
Ove! ] 7 ] (72 OOO cove kk s requirements. it is the Basic Unit for five completely integrated 
: CAL 1oYNe Vibration Test Systems. Oscillatory linear torces up to $000 
Nik ule ] X was mvcnt¢ d Hb POSp eons Ibs are generated and precisely controlled over wide ranges for vibration research and test 
: " of products up to 411 Ibs maximum load Any of these five Vibration Test Systems using this 

to aircraft: manufacturers comps nat New Model CALIDYNE 177 Shaker will enable you to ‘ ’ 
that 4 thodi ikin's | high Stre neth fas 1 Discover effects of brute force’ shaking on your assemblies and determine thew ability 

tage ee / to withstand vibrations far beyond those of normal operation 
tcner (AW? S¢ pt 17, 1956, p O1)) wa 2 Provide factual vibration data essential in determining mode shape, frequency and 
t } t | \ ] | th damping characteristics 

00 COMMPHCAlC’ THCCTRATIC, Sle . 3. Determine results of fatigue testing at extremely high stresses and deflections 


manufacturers, needed an instruction CALIDYNE VIBRATION TEST SYSTEMS USING NEW MODEL 177 SHAKER 


book as well as a screw driver to operate ae Type ot | Force | Power Frequency [ Mg tose. hee 
; ; ON Vibretion | Ovtpyt | Supply Renee | a. a. 
it. Model X works ke an ordinary screw i Mia Sinuseidel | 3500 ibs.) Electronic) 5- 2500 cps.) 261 Ibs. | 86 Ibs 
bolt with the exception that at on 2| 177/180) Sinuseide! | $000 les.) Rotary | 5.2000 «ps. | 411 ths. | 161 ths 
3| 177/186) Sinusoidal | $000 Ibs.| Electronic) 5$-2500 cps.) 411 tbs. | 161 Ibe 

takes one full turn before its four load | Rendem or 
7 4/| 177/190 Sinuseidel! 5000 Ibs Electronic) 5-2500 cps 411 the 161 ths 
thread pulls up 5 | 177/190| Random! | $000 ibs. | Electronic | 5-2500 cps.| 411 tbs. | 161 Ibs 


‘athodiakin said that next to “cla 
Zahodiaks : . t This system will perform with Random, Sinusoidal Tape or Mixed Inputs 





K simphic ity” the most nnportant con A separate Bulletin 17700 detai!s the specifications, performance data basic components and 
tribution im the Model X design ts the accessories of the new Model 177 CALIDYNE Shaker and its five Shaker Systems For eng 
neering counsel in applying Controlied Vibration to your research and testing. call us here 
complete climimation of springs. Th at CALIDYNE — Winchester (Boston) 6-3810 
See ys of 1 RE Booth 3222-24 


High-Strength” design which thse ie © 0: Ql. 

was aimed at satisfving NAS 547, ce CA ‘ DYN E 

pended on springs. When subjected to L 

t ———— COMPANY 
t2e@ C#Oss Sheeet wincwestee "massaqneseste 





temperatures over QOOR, even the bes 
Inconel XN springs Jose their temper 
nd the fastener that uses them be 
ome: inoperable 


Because the Nlodel X docs not ws¢ 

mings at) could becornsn lowe hot AIRCHILD ENG NE D IsloO 
rine’ at dbbission ind Conic bet h on thy F l IV N 
ound vork i road iS CV\CT Zahodia 


hin clamns. Tlowever, the fastencr wall AND 


have only a fraction of its room tem 


~ 








nerature strength durme 1000 2.000] 

mt GAS TURBINE LABORATORY 
Ihe test cere made on SAL 

tuds which arc only useful up te 
hodiakin phins to make the 
mpcrature fasteners out of 

teel If you are keenly interested in Research, Design 
Secret of NMlodcl X opcrition i thre , . 

ly - or Development, and the modern gas turbine 


150) che VICce wick mg woeacig 
on the outside of the floating inter engine is either your field of experience or center 
mediate sleeve 1 hac | Pa ~ 
that when the wedging action 
is the sleeve ndes up on the wid 
thread on the inside of thre rece pract Felia Gardner 
the sleeve can contract radially inward hairchild Engine Division 
nd grab the stud. “The larger the load Commack Road 
the harder the sleeve grabs the stud Deer Park, Long Island, N.Y. 
\ pin at the sht is used to keep th (All replies confidential) 
leeve from rotating. When there is ne 
load on the stud, the friction between 
the stud and the imtermediate slee i 
which acts somewhat lhe a large 
pong im this case) prevents at) from 
moving. Lake most other quick operat FASE RCH é Lo 
ing fasteners, a retaming washer hold: 
ENGINE BIVIStTONM + BEER PARE, bt. I, 


the stud im the pancl when it as di 
engaged from the receptach A Division of Fairchild Engine and Airplane Corporation 


Zahodiakin says he is tooling up : ... WHERE THE FUTURE IS MEASURED IN LIGHT-VEARS! 


of interest, contact... 
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design with austenal in mind 


In aircraft, in vehicles, in the plant— 
use turbine wheels made by Austenal microcast 


Wherever you use power wheels — for supersonic jet engines, 
diesel engines, compressors or turbochargers — 
Austenal will make them faster, better and more economically. 
Wheels manufactured by Microcast are inherently of higher 
quality, more durable and more efficient than those 
made by other processes. Tolerances are exact — you have the 
wheel you need, flawless internally and externally, in virtually 
any size or configuration, many times with intricate 
design details unattainable by any other method. 
Think A ustenal when you need turbine wheels. Demand the 
high quality and faultless performance Austenal assures 
-_ manufacturers in all types of industry. 

( ... [t's NEW from Austenal 


Austenal has developed a 


vacuum melting method for the 
high-temperature field to cast 
alloys not previously available, 
Write for full details. 

Lo G « 


Write today for 

Austenal’s latest booklet, microcas Vv 
“Design with Microcast in Mind.” 224 EAST 39th STREET, NEW YORK 16, N. Y. 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 








he can ais produce the Nodel X 
within — the tolerance HOCCSSAN to 
make a fastener of this type work. Tle 
will produce four sizes from i to 2 
m., ranging from 2,600 to 10,000 Ib 
shear load, from 3,250 to 14,000 Ib 
tensile strength and with mimiunum 
sheet pick-up ranging from 125° to 
.250 in. ‘These fasteners will have tem 
perature lunits from 550 to 1.0001 
but special stecl fasteners good for up 
to 2,000F will be produced on order. 

The ability of the Model N- to 
clamp warped panels shut was illus 
trated by a No. 2 size which flattened 
a in, curve out of a in thick 
strip of spring stecl plate, 24 in. wide 
x 3m. long 

If it proves successful at temperatures 
from 1000b to 2.000, the Model X 
might be used by cngme manufacturer 
to permat rapid removal of ducts for 
hot-cnd imspections of turboyets, by 
pass cngines, ramycts, and perhaps even 
certain lower tcmpcratiire rocket motor 
chambers. It might be used bv au 
frame and anissile manufacturers for 
nose cone access pancls which mist 
also bear structural loads, for mounting 
engines to airframes and to fasten 
h 


h temperature gas ducts 


iw 
» =) 


Hughes Inaugurates 
New Student Plan 


A plan to aid undergraduate student 
m the enginecring field lias* been m 
sugurated by Hughes Aireraft Compan 
The work-study plan would give them 
full payment of college tuition and 1 
lated CAPCHS while working point tran 
in them chosen fields 

\ previous scholarship program, be 
gun in 1953, has aided approximate! 
900 cmplovces studying for bachelor 
nad master’s degrees plus mother {} 
tudving for doctorates 

Under the new program, pumior and 
cnior students im clectronie, mechan 
cal and industrial cnginecrmg who qual 
ify wall work () hrours a week on the 
Hughes bl Segundo plant Working 
hours will be arranged so that the vill 
not conflict with Classe 

Lovola University of Los Angeles, the 
University of Southern: Californie and 
the University of Califormia at Los An 
veles are cooperiting in the plan devel 
eped by Hughes and university offici! 

Students will be permitted to carn 
from 9 to 13 units of upper division 
cngimecring cach semester and 3 to 6 
nits dunng cach half of the double 
ummer sessions. Phew will be allowed 
te spend up to > vears in the program 

luile completing their college studi 

Applications are bemg accepted onl 
i Writing and should be addressed to 
IInghes Aircraft Co., Traming Dept., 
Box 45426, Virport) Station Los An 
cles, Calif 


“AVIATION WEEK, March 18, 1957 











Vestiona Energae 
Remanent 


A science dating back to the Romans . 


modern research techniques 


rapidly advageed through 
infrared now offers s@nificant new 


answers to many military problems A natural supplement to radar 


and optical physics 


the use of infrared for detection purposes 


has been influenced basically by these factors: wW 


COSMIC 


VISIBLE 











All objects are natural radiators of 
infrared energy whenevet molecular 


motion CXIsts. 


{ 
The more active the object . the 


more radiation. So, fission and fu- 
*s, solid pnd 
liquid propellants, a ynamic sur- 
faces, reciprocating engines, com- 
bustion products, hen’ bodics, 
the horizon, and the ea itself are 
all substantial infrared radiators, 

The present State of the Agt per- 
mits the detection of objects having 
temperature differences of c ya 
few degrees and also those “as far 
away as 500 light ye These IR 
systems are suitable{ fog a wide 
range of application inghuding early 
warning and detec “enh h, ac- 


uidance; 


SON Processes, jet er 


quisition and track; missi 
communication; aerial mapping; 
navigation. and altitude deterrgtna- 
lion; countermeasures; fuzin de- 
coying; countermeasure initiation. 
Infrared can be used alone; as a 
completely passiv system, with 
cither active or pagsive radar, with 
optical systems, an§ with electronic 
systems to perform a wide variety 
of tasks. Of course, many of these 
developments are secret, and most 


of them are confidential. 


Whether your interest relates to a current application of infrared, 
derived from the present State of the Art; or to future weapons sys- 
tems, based on sound research and development; you are igvited to 
investigate Avion’s experience in this field It dates back to Es ai 


is supported by a staff of recognized physicists . . . 
pertinent data, This scientific team, 


a valuable accumulation of 


agd profits from 


equipped with modern laboratory facilities, is well qualified to go to 


work jor you, 


a 


aC f 


AVION DIVISION 


CQ Cf inpesrerits 








SIDEWINDER air-to-air missile fired from Navy fighter hits target flare on F6F drone wingtip. Missile seeks heat source so accurately it has 


knocked such flaies from drones without destroying the aircraft. 


Navy Demonstrates Zuni, 
Sidewinder, Terrier 


7 
,; © 


’ ~ . 7 
rx oe. s** 
oe PN cue 
ern . > — 
TERRIER missile firings from Marine Corps mobile launch- 


AIR-TO-GROUND Zuni, experimental Mach 3 missile, explodes on 
ers were recently demonstrated. Target was F6F drone. 


target at China Lake NOTS. It will replace current HVARs. 


SUPERSONIC sled shown in starting position on its track at China Lake is used to test missile and aircraft components e.g. nose shapes 


control surfaces. Vertical surfaces at rear of sled forebody are test models. Sled, called SNORT, is shown powered with Acrojet 


liquid rocket, but may use a variety of powerplants. 








FLAME-PROOF FABRIC CONNECTOR ELIMINATES 


. 


: as 
Ye 7 e y a Z  & gig ; 


rr. «tere 
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2000° FIRE TEST 


a On aircraft Supercharger in 
‘licone rubber pee. 


OTE Ray we VELocity 
5 Tis Pine 


ben 


Supercharger inlet pr 
TEST CONDITIONG 4° 
Int * F. flame 
ernal air flow: stat) 
F. internal gir temperature 21 10./min, a 250 


PRE SSume 
3 10 4 PSG 


tA 
Stood 40 ' er Sévere flexin 


8, Co 
G Pressure with ductor with 4VERE OPE may 
OVED. 


no leakage VIBRATIONS. C( 


ARCOSIL FIBERGLASS DUCTING 
OFFERS NEW DESIGN APPLICATIONS 


New techniques developed by Arrowhead in fabricating complex 
ducts, sleeves and couplings from ArcoSil flexible silicone rubber impregnated 
ArcoSil connector replaces metal fiberglass have opened amazing new design possibilities. In addition to 
SP CIS EE HE Se ArcoSil’s ability to withstand heat, vibration and torque-motion-fatigue, the 
materials permit the parts to be formed to almost any conceivable 


shape and size to meet individual specifications. 
A variety of standard constructions offers serviceability under extreme 
high and low temperatures and at various pressures. 


Withstands flexing. Close tolerance tooling and production costs are cut to a fraction, as 
compression compared with metal, to effect sizeable savings in cither experimental or 
ond elongetion production quantitics. Up to 50% weight reduction is possible. 
Flexibility permits crushing without damage and simplifies installation. 





Arrowhead specializes in solving difficult flex-connector problems in fuel, oil 
and air systems. Arrowhead field engincers will gladly provide 
further information and assistance. 





WRITE FOR ENGINEERING BULLETIN 
describing complete line of 
ducts, sleeves and couplings. 





Division of 
-Federal- 
Mogu/-Bower 

Bearings, ine, 


Many types and sizes 

2330 CURRY STREET, LONG BEACH, CALIFORNIA 
oneer fabricators of silicone rubber, Originators of rubber-fibergloss 
ducting and manufacturers of stamnless steel duct ng components 








A STATEMENT OF FACT FROM MARQUARDT 


To Controls Engineers 


Ready for 


Advanced Projects 






















Controls engineers — with a yen for advanced, creative 
projects—will find challenging employment opportuni- 
ties at Marquardt Aircraft. 

Why? Because, at Marquardt the time differential 
places the projects —and engineers working on them — 
years ahead. 

For example, take the controls problems that are of vital 
interest to the aircraft and missile industry — problems 
that are associated with turbojet engines operating in 
the Mach 2 range. 





Marquardt controls engineers solved many of these prob- 





— 
lems more than five years ago when the company began 
flying ramjets at supersonic speeds. Today this ramjet 
=. knowledge is being applied to turbojets which are now 





advancing into higher supersonic speed ranges. 





Pneumatic, hydraulic, or electronics controls engineer, 
ready for advanced creative projects, are invited to 
explore the opportunities at Marquardt, Contact or send 
a personal resume to: Jim Dale, Professional Personnel, 
16555 Saticoy Street, Van Nuys, California. 


Visit our booth at the S.A.E. Show, New York City, April 2-5. 


marquardt sia « 


VAN NUYS, CALIFORNIA yy OGDEN, UTAH 


NEW YORK CITY INTERVIEWS — Marquardt's 4 Chief Engineers will be available 
for personal mterviews in New York City, March 30-April 5. For appointment, 
phone Jim Dale, Roosevelt Hotel, Murray Hiil 6.8689 
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MANUFACTURE of infrared thermal detectors involves precision laboratory techniques. Thin sheet of fragile oxide material, 10 
microns or less in thickness, must be cut into flakes as small as 0.1) mm. Flakes then are processed and have electrical wires attached 


Exclusive Report on Infrared: Part Il 


Funds Lag for Basic Research on Infrared 


By Philip J. Klass Within the last vear or two, military basic IR research and development 

interest: has iushroomed, sparked in loo much money for svstems hard 

lufrared tems arc threatenime to part by the remarkable success of the vare and not cnough for basic research 
utstrip the state of the art. The muh mfrarcd guided = Sidewinder 9 am-to-an mad development nwo complaint nat 
tury omaust channel mere fimds mite missile \nothor factor spurnng mili confined to the mfrared industry. Per 
basic Componcnut miitorals rescarch and turns unterest as the state of the art of haps the reason that imfrared px cple 
lovclopment infrared experts warn radar, Which has reached a pout wher ue yO Outspoken | that them svstem 
Current imfrared stam dev clop von small gains om performance do not ustialls compete with radar which ha 
rwnts already are pinched for lack of ome casily ecewved vast sums for Ro A LD) dunn 
letectors, optical maternals and/or tech , , the past 15 vears. One old tuner im 
Tene wituble for usc am lagh pecd Basic R & D Slighted the afrarcd busine estimates that 
ligh-altitude aircraft and sapssile Despite this mterest, of perhaps In ridar has gotten roughly 10,000) ton 
Phas wou direct result of the long ise of at, the vast mayornty of military is much money and cffort as mfrared 
cars When there was relatich litth iifrared funds arc now goimg into sys if production effort is included with 
military interest om afrarcd system tom devclopments for specific weapons R & DPD. Certainly production expen 
md less money for upport Relutwely littl: money is gomg into cnce dom help Khvance the state of 

mv art 





In any new t Dannacyane progr t 


ward ultunate performance ipabilit 
Relative Status of Radar and infrared 
stote-of-the-ort os a function of the is not directly proportional to the mn 
time and money invested in their hours and or dollars mwested. At. the 
develonment start, considerable cffort 1 requircd te 
produce very modest progr Ihien 
is the curve hho iviihcaunt Th 
we achieved with relatively little in 
NFRARE D ested cffort. Pinalh) a saturation pout 
rOoAyY i reached mad further performnan 
gas again becom wth crm 
mavcsted flort juni bi 
them 
Nhany obser 1 that rachar dis 
crossed inte the arca of dimmushing x 
furns while iifraree i et to realize 
nvested Effort in OD r-yY s its potential ti If more muhtary fond 
were made available for infrared re 
INFRARED stands at threshold of major performance gains with little added effort earch and development, the state-of 


by al woe t woinil 


whereas radar is nearing point of diminishing returns, infrared supporters claim. the art could b 
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Nene? 


TYPE 21 ADF 
WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights 


Receiver, 6.8 ibs.; Loop, 4.3 Ibs., 

Loop Housing, 0.5 Ibs.; Indicator, 1.3 Ibs.; 
Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; 
CAA Certificate No. 1R 4-9 


NEW LOOK in navigation aids 


The Time Tested ADF Now In Less Weight, Less Space 


The ADF is a basic air navigation instrument, used 
in all parts of the world, tunable to some 60,000 
transmitters. But the important thing now about 
the ADF is that ARC has engineered an ADF sys- 
tem down to less than 20 pounds in weight, with a 
comparable saving in space. 

Now pilots enjoy the advantages of dual installa- 
tions of this compact miniaturized equipment in 
tolerable weight and space requirements. 


The ARC Type 21 ADF is built to today’s more 
critical speed and environmental demands. It has 
hermetic sealing of vital components, such as the 
entire loop assembly. It covers all frequencies from 
190 ke to 1750 ke . . . operates on only 2.8 amps 
at 27.5 volts de input. A significant feature is the 
extremely low loop drag — only two inches below 
the aircraft skin. 

Ask your dealer for detailed literature. 


Dependable Airborne Electronic Equipment Since 1928 


Aircrafts Radio Corporation BOONTON, NEW JERSEY 


iaturized Aut tic Direction Finders 
Omni/toc. Receivers * Course Directors * UHF and VHF Receivers and Transmitters * LF Receivers 
and Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Watt Audio Amplifiers * Interphone Amplifiers 
Omnirange Signal Generators and Standard Course Checkers * 900-2100 Mc Signal Generators 











MICRO-MINIATURE detector clement, shown alongside human hair for size comparison, is sometimes used to make large multi- 
element mosaics, like 100-clement mosaic shown right. Mosaic detectors are utilized in infrared mapping-surveillance systems to permit 
rapid scanning. Maintaining uniformity between cach of the tiny cells is a dificult problem. 


where greatly improved system perform 
ance would be possible, 
sav. 

Infrared systems are now able to out 
perform radar, or do the same task with 
less complexity and cost, in 
of applications which include 
terminal guidance, mapping, and detec 
tion agamst certain types of targets 
lor exampl 
airborne infrared svstem for guidance 
or interceptor fire control that weighs 
ibout 
ind provides better 
than 


these observers 


a number 
missile 


it 1s possible to build an 


and costs only 1/10 as much as 
1 radar 
definition with a 46 m 


a radar with a 24-in. dish 


svstcm, 
scannelr 


Detector Need 


Although manufacturers of infrared 
detectors today are turning out far 
better units than available two 
vears ago, all infrared system designers 
clamor for further improvement, and 
this means morc R & PD cffort. ‘The 
detector, which converts infrared energy 
to electrical than any 
other single component determines the 
capabilities and limitations of an infra 


wcec'e 


signals, MO; 


red system 

Ideal detector would have high sensi 
tivity entire infrared spec 
trum, with low noise and fast re 
time Phermal detectors have nears 
ideal wideband responsivity, but their 
sensitivities and frequency response ar 
comparatively low 

lo imereasc. the 


across. the 
TOTS 


ensitivity, and. fre 
thermal bolometer 
detectors, manufacturers have shaved 
thermistor flakes to the pomt where the 
scnsitive areca about the 

hair, and the 
Y.001 im. Con 


made of a 


quency response of 


size of the 
han 
than 
fluke 4 


diameter of a 
thickness is les 
sidering that the 
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fragile oxide material, and must have 
wires bonded to it, further performance 
gains will be difficult to achieve 

Although photoconductor type dé 
tectors have sensitivities of 10 to 100 
tunes that of a thermal detector, thei 
response falls off sharply at the longer 
wavelengths. ‘Uhis largely climimates 
them use for svstems which must work 
igaimst low-temperature objects 

One way to extend the 
of the photoconductor is to cool it to 
the temperature of hquid oxygen or 


reSpOnyis ity 


nitrogen, but this involves added com 
plexity and increases system weight and 
cost 

Research m semiconductor materials 
has resulted in improved lead sulphide 
ind lead telluride detectors as well as 
new materials, such as anti 
mid specially treated german 


indium 
monde 


out to 9 
heures, 


ium which are responsive 
(Specifi 
even on the long used sulphide and lead 
telluride detectors, are classified in the 
U. S although British technical tour 


nals publish comparable data on then 


HMICTONS sCTUSIE Vt 


detectors.) 


Photoconductor Hope 


Photoconductor detector field” offers 
greater hope for a major improvement 
than the thermal tvpe does, although 
it has certaim inherent physical limita 
tions which may prevent anvthing ap 
proaching a breakthrough 

Lawrence G. Rubin of Raytheon, 
peaking before the recent Institute of 
the Acronautical Sciences meeting, said 
that “as our knowledge of semiconduc 
tors imereases, we approach the 
tailor-make a photocon 
ductor cell to have almost anv threshold 
wavelength of response 


tine 


when ve can 


and, over a 


linited almost any time con 
stant 

Gsreater uniformity 
between individual detectors ma batch 
to permit their use im mass production 


systems without expensive pre-sclection 


raAnee, 
> 


of charactersties 


is another designers plea, despite con 
siderable recent 
tector 


CTO Minature 


unprovement im de 
uniformity. One 
ize of the detector ele 


reason is. the 


ments which require laboratory micro 


scope manufactunng te Va nnacy tne § 


Time Constant 


his problem applies to thermal and 
photoconductor detectors, but the latter 
most of the One lead 
detector manufacturer's ce 
criptive literature says that the 
constant of individual cells of the 


bear criticism 
ulphide 
finan 
TTT 
type may vary a much as 250°7 and 
then output 
is SO% for the inne 
tion 1 hic 
Phiis asa 


} ring a 


signals RAN NTN AS Tbe hh 


mfrared excita 
manufacturers explanation 
batch to-batch deviation ap 
m undetermined function of 
which is) pr 


the deposition proc 


manly aimed toward matenal having 


aXe ignal haractert 
tics.” 
Cine 


expects to make 


output 


detector manufacturer 


ignihicant 


thermal 
progr m 
uniformity and 


chic mg greater 


detector which cur 


$400.700) for 


lowenng price 
rently run militar ty pe 
units. ‘The that 
it’ has developed a te linique for pout 
thermustor flake which 
portion of the wectrum 


detector 1 


COMPA iso report 
ing a filter on at 
can linnat the 
to which the 
so desired 
NMulticell mosav ine 
mifrared toms when the re 


time of a single cell is too slow to per 


cnsitive, af 


cd in connec 


porns 
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All passenger windows in Lockheed’s 
new Electra will be Swedlow’s 
new Stretched Acrylic plastic material. 
It provides excellent visibility ... 
and its extra toughness assures 
an extra factor of safety. 


Naturally, we feel that Lockheed made 
a good choice. Other factors influencing 
Lockheed’s decision were: 


Highest quality of workmanship 
and service + Reliable delivery 
records + Technical expertness in 
formulating and fabricating plastics. 


For complete information on the 
ere Ff.7T.C-H-E-D PESSTICa new Swedlow “Stretched Acrylics” 
and other Swedlow plastic products, 
ie we invite your inquiry on your 
th =. ae company letterhead. 





VISIBILITY 


Ultra-modern Sky Lounge on the 
Lockheed Electra. High visibility provided 
by Swedlow “Stretched Acrylic” windows, 


Swedlow 


PLASTICS CO. 


Loe Angeles, California Youngstown, Ohio 
Please Refer te Dept. 10 

















mit rapid scanning of a large arca 
lechniques have been developed for 
making photoconductive and thermal 
mosaics with as many as 10,000 cle 
ments. 

Electronics Corporation of America 
savs it makes one unit with 169 ind 
vidual cells in an areca measuring only 
0.03 x 0.03 in 

Manufacture — of 
mosaics multiplies the problem of main 
taining uniformity of mdividual ccll 
haracteristics, with the problem bemg 
more difficult for  photoconductiv¢ 
tvpes than for thermal units 
raises. the 


such oo multiecl! 


Use of HOSA cells necd 
for very high speed sampling or switch 
ing between individual cells at very low 
ignal levels without introducing ser 
problems. One IR 
suitable devices are 
ind further research and 


cftort i urgenth 


US TOS 
saves that 
behind needs 


expert 
lagging 


development 
needed.” 

One compan Which has an idea for 
i promising new type of mosaic deter 
unable to obtam 


its devclopn ut 


tor has so far been 
$35,000 needed for 
Phe muilitan which was ap 
proached indicated a back 
the development but lacked the nece 


wv R & D funds 


IZCNC\ 
desire to 


Optical Materials 


Despite the number of different im 
frared optical materials available, none 
has all of the desired optical, thermal 
nd mechanical properties needed for 
many of the new avionic application 
Some which have desirable optical prop 
then 


tc ripe rifures cl 


crtics lose them, or mechanical 
trength, at 
ountered im high-speed 
Molding and working optrcal 


required sizcs i an 


high 
urcraft) and 
missiles 
materials a the 
ther problem 

his is another area that 
yperts sas additional 
ind development effort if future system 
to be senoush 


infrarcd 
needs research 
performance is not 
handicapped 

The infrared system designer also 4 
operating under a handicap — that 
plagued radar svstem designers 13 \car 
igo—limited range of components avail 





Wanted...an Alert Avionics Engineer 


ible as off-the-shelf items. ‘Today the 
radar designer has a wide choice of mag 
and plumbing 
tubes and other 
Phew catalog 


radar ce 


netrons, wave guide 
crvstals, cathode ray 
kev radar 
Wailabilits 
igner’s task 
ment 

Not 
designer lack a range of available com 
but the development of new 


components 
simplifies the 
md speeds his develop 
only does the mfrared system 
ponents 
type infrared detectors and optics usu 
basic 1m 
into mew materials and tech 
niques his makes it mmpractical for 
in infrared designer to launch the de 


ih involves time-consuming 


VOUT h 


velopment of new components concur 
renth with the devclopment of his si 


tom 


More Experience, Manpower 


Infrared is a comparative newcomer 
operations \ deal 


md mumtenance ex 


iyo mnalitars great 


more operating 
is needed to bring it abreast 
current status of 
ifter 15 


proble ms om 


pcricnce 
of the 


cn today 


radar which 
Vocal tise still 
presents tramung 
scr and maintenance personnel 

Maimtenance of infrared 


Lnowledge of optics 


WAyor 


svstcms rm 
TTL electron 
ind mechanics, a rather novel combina 
hon not widely found in present muah 
tary muuntenance personnel. Tt also re 
quires the use of new types of test 
facility 

This same novel combination of skill 
required for the design of infrared 
ind is equally difheult to find 
weravated by the m 
that 


nite 


cquipment and 


tom 
Phe situation os 
nimber of 


rcasing COMP ATT 


cntcred or are tring to get 
Infrared svstem designers usu 
from the field of optical 


phivsics or clectronics, but occastonalh 


brane 
the field 
hy conn 


from other sciences 


Infrared Challenge 
Although infrared is chronologically 
in old art, its application ts still in its 
with challenging — problems 
hor cxample, most infrared sys- 


nhanes 
tlore 
toms opernitc on Passive principl 1.c. 
radiation generated by the 


Some work is now 


crsing 


turgct nndcerwayv on 








WHO CAN... 


P SPOT Significant Technical Developments in AVIONICS 
P REPORT ond Write About These Developments Clearly and Concisely 





AVIATION WEEK has o challenging position 


open for an assistant AVIONICS EDITOR 


Write 

Editor 

Aviation Week 

330 West 42nd Street 
New York 36, N.Y 





Veeeeeeses 
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475 TENTH AVENUE 


Enoinaees 


Over 20 years’ experience 
in development and man- 
ufacture of systems and 
equipment for airborne, 
ordnance, and missile use 


MAXSON 


NEW YORK 18 WY 


Contact our Technical Placement 
Manager for employment 
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manhandling the “Hustler” demands 
instant control response 


alia br ice e —— 








...PACIFIC REGULATORS maintain 
constant cable tension for precise control 
under ALL conditions! 


With today's supersonic speeds, faster climbing ability and higher 
ceilings, the problems of maintaining instantly coordinated control 


are magnified. 


Atmospheric and airframe temperatures vary wider and faster. Struc- 
tural problems are inareased by high speed designs and the increased 
performance demanded. That's why automatic compensation of control 
cable is increasingly important on advanced performance aircraft such 
as Convair's new B-58 Hustler. 

All the principal cable control systems on the B-58 are Pacific Regulated 
because these simple, mechanical devices continually compensate for 
both thermal and mechanical variations in the system —as they occur! 
The same accurate control response is available at all times— under all 


flight conditions! 


In addition, Pacific Regulators allow a significant reduction of the rigged 
tension of the system because cable tension stays as rigged. This means 
a reduction in friction and wear in the system, and can also result in a 
very considerable weight savings. 


NOW AVAILABLE —For complete information, 
write for new Pacific Regulator Catalog! 


PACIFIC SCIENTIFIC Co. 
P.0. Box 22019, Los Angeles 22, Calif 


saiennveiaetn meseerenuiese 
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LOS ANGELESe SAN FRANCISCO SAN 
DIEGO « SEATTLE ¢ ARLINGTON, TEXAS 


REPRESENTATIVES: 
AERO ENGINEERING CO 
Atlanta, Ga. ¢ Baltimore, Md 
indianapolis, ind. « Mineola, L.1., N.Y 
Columbus, Ohio « St. Louis, Mo 
GARRETT MFG. CORP. Toronto, Canada 
in Engiand: TELEFLEX PROD, LTD 
In France: SARMA -- St. Vallier 
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Without obligation, please send me your new 
Control Cable Regulator Catalog 


name 
company 
address 


city : state 





Reprints Available 

Reprints of Aviation Week's special report on 
infrared will be available in approximately four 
weeks. Single copies will be available free to 
subscribers upon request. Other copies will be 
billed at the following rates 

1-10 copies: 40 cents each, 

11-100 copies: 30 cents each, 

Over 100 copies: 20 cents each. Orders should 
be addressed to Aviation Week, 330 West 42nd 
St., New York 36, N.Y 











active systems which operate more like 
radar, generating bricf pulses of infra 
red cnergy which bounce off the target 
Pulse transit time can be used to deter 
mine target range. 

In one sense, infrared can be viewed 
as simply a higher frequency portion 
of the electromagnetic radiation spec 
trum. In time it mav take over mor 
of the tasks now performed by radar. 

Another challenging field is in the 
combination of radar and infrared tech 
niques. For example, an air-to-air mis 
sile might conceivably employ both a 
passive infrared and passive radar guid 
ance system. If the enemy bomber 
turned on its countermeasures equip 
ment, the missile could use its radar 
receiver to home on the ECM signal 
If the bomber did not turn on_ its 
ECM, the missile could use its infra 
red guidance to home on the bomber’s 
powerplants, 

Bombing systems offer another at 
tractive application for combination in 
frared-radar techniques. Norden-Ketay 
reportedly is developing a combination 
IR-radar bombing system for tactical 
use under Wright Air Development 
Center sponsorship 

Just as the development of radar 
opened the field of radar countermeas 
ures, so the development and use of 
infrared systems has opened the field 
of infrared countermeasures. ‘This is 
another challenging area for engincers 
ind scientists 

Perhaps the most challenging oppor 
tunity for infrared designers is a task 
where radar appears to have fallen 
down badly—the air collision warning 
avoidance problem. Although — thre« 
companies reportedly submitted infra 
red system proposals during the original 
\ir ‘Transport Assn. design competi 
tion, the majority of the proposals re 
ceived involved the use of radar, the 
ipproach that the ATA selected 

VTA now is going to seck new indus 
try proposals for an anti-collision sys 
tem, based on the increased knowledge 
of the problem gained from studies 
made by Bendix Radio, Collins Radio 
ind Hughes Aircraft 

Whatever infrared’s ultimate limita 
tions prove to be, there can be no ques 
tion that infrared has clearly broken 
radar’s long-held monopoly in a num 
ber of fields and will play an increas 
ingh prominent role in military, and 
possibily civil, aviation 
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maximum fuel efficiency te 
assure the maximum range. 


Immediate full power is required for spilt-second takeoff 
and vertical climb to extreme altitudes. The Holley three 
dimensional cam must automatically compensate for 
instantaneous changes in altitude and temperature. 


How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center’ of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 


pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley —one of the 
world’s foremost power control 


manufacturers. 


During combat, the complex 
surface of the three dimensional 
cam becomes the pilot's most 
sensitive assistant by sutomat- 
ically compensating for changes 


11955 E. Nine Mile Road ° Van Dyke, Michigan 


LEADER IN THE DESIGN, DEVELOPMENT, AND 
MANUFACTURE OF AVIATION FUEL METERING DEVICES 
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AMWELD’S 


As a supplier of welded rings and components to major 
United States jet engine manufacturers, American Welding has 
proven its skill as part of an industry where cost and precision 
are vital factors. As the missile and rocket programs 
grow from the experimental to the production stage, Amweld’s 
experience and skill can play a part in these essential programs. 
If you have a problem that can be solved by a rolled 
and welded ring or component, or any welded fabrication, 
contact American Welding’s Industrial Products Division. Their 
skill, experience, and engineering are at your service. 
THE AMERICAN WELDING & MANUFACTURING COMPANY 

420 DIETZ ROAD WARREN, OHIO 


i ; 
¥ 7 
net >: 
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AMERICAN WELDING (&¥ 


The World's leading Manufacturer of Welded Rings 
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New Fire Detection Bans False Alarms 


By George L. Christian 


New York—New 
ous fire 
for aircraft, 
alarms, 


type of continu 
and overheat detection system 
umed at kilhng false fire 
from the 


after ten 


Cie reed 
Inc 


has just 


laboratories of benwal, 
vears of development 
beature of the heat 
sensing of temperatures very close to 
(+ 5h), a predetermined setting regard 
less of the length of detector exposed 
to the heat. A 20 ft. long heated 
section of heat detector will alarm 
only 10k lower than a one ft 
Currently-used, thermistor-type con- 
tinuous detectors tend to average over 
heat conditions. A relatively heat 
mmpinging on a long length of detector 
will give the Very 
hot, concentrated fire will produce on 
1 much shorter run of cable. On a 
typical thermistor detector, if a one ft 
section alarms at S5S5h, a 20 ft 
will alarm at 385F, or 2001 
the 20 ft heated 
bonwal has 


system is a 


section 


low 


Sani warning as oa 


section 
lower, if 
cntire Te 

I hic 
undergone wide-spread, inflight testing, 
but it as being tned at least 
commercial airliner, according to the 


detector not vet 


on Oni 


manufacturer. 


Point of Controversy 


lenwal contends that the big spread 
temperatures — of 
detection 
sstcems IS a of false 
Phius, if an area adjacent to an 
engine is safe at 385h and has to reach 
555h to become dangerous, the ther 
mistor detector will give a false alarm 
it the lower temperature if a sufhcent 
iength of cable is heated. 


in alarm-producing 
thermistor-type —contimuous 
SCTIOUS = SOUTCC 


alarms 


he 


This is dangerous and costh, Fenwal 


ud. In singh engme military aurcraft 


which are not equipped with tic 


cxtmeushing systems, pilots usualh 
bail out ata 
costing at least the price of the plane 

Over the last few 
urlines figure the 
false alanns 


doll irs 


fire or overheat warning 
commercial 
to 


oft 


VCars, 
ittributabl 
th 


loss 


fire im millions 


attributable to making 


unscheduled 


Losses iT 


CINCTECHCY, landings 
grounding of the aucraft; special, un 
to at 
non-existant fires; special for 
passengers, and many other costly items 
detector 


| Cr il 


necessary niaintenance sECK Case 


CIVICS 


Phenmistor-ty pe continuou 
manufacturers take issuc with 
stand. Here is what they told Aviation 
Werk 
e Walter Kidde & Co., Inc.: Warning 
of 400K temperatures im that 
safe up to 600b can prevent mayor fires 
O00] 
in this arca, but inva corner wher 
directh thre 
thinnest to 
pot 


Wea 114 


Suppose i overheat) condition 
occur 
on 


ible 


it docs not pL 
detector. (It as 
cle tector 


mught occur). A 


Hepa 


string cable im ever 
Oon 1s 
a long section of detector reaches 4001 
flashed to the pilot that 

wrong long before the 


Ouv0l This tor 
difference 


where a fire 


mm alarm is 
something 4s 
detector reaches 
the 
between controlling or not controlling 
the fire, Kidde 
@ Thomas A. Edison, Inc., Instrument 
Division: Matching a detector’s operat 
heat to be 


HCCOCSSAT 


Warning hay mica 


contend 


mg temperature range with 


cncountered, with 
ipphication engimecnng of the detector 
in the to makes at 


impossible for their warning system to 


coupled 


area be protected 


- 


oe 


ofa 


bot 


The detector is 
mstalled that at 
pana ablow 
bout vil 
tomipcratinre 
the 


would 


] ! 
false alan 


incl | ‘) 


FIV G 


t px will 
operate at the chine 


ible 


fompel itunre 
thr 


wine “INS 


opel iting 
vhon 
C)thy 


its comtiinou 


excecded COPPER DATES 


tom not bye 
Wiation oicustrs 


stucly 


weoept ible to the 


Sperry Gyroscope tive con 
fire detector 
with cmphasis en high 
Although the haa 


several proposals for ats system 


hha 


m 
tinpton underway in 
its: laboratory 
tomperitures firm 
mack 


no h incl iit 


Hot & Reliable 


fiom sv 


vet been produc cd 


benwal’s dete temas made up 


of two COMPOTCHES: ase unless Inconel 


tub tomperature chsing — clement 


Which os astalled as a contimmious cable 
the to ly 
magnetic amphtior control anit which 


detector 


mul oa 


JOM protected, 


il 


electrical changes ov the 
md operates the 

Ihe detector 
ible mm several models with temperature 
up to VOOR. A T,2001 


"OO Vol 


crise 
‘harman 


cable as currenth) avail 


rang model wall 


oon be available and a tl, bon 


nom the laboraton 


1/¢ dl 


control unit is a palm 


( tiled 


ftom 
hormcticalls rhayeety 
Wohicn 
reached, at 
thr 
lamp 
ilse 


S.dbbbiny 


fomperatinr 
the current 
md hehts two 
rohay 
load 
ol 
the 


titiin 


uuplitier 
unplitie 
ch tector 
chirecth 


17¢ i 


ine 
Changes an 
michicator no 
used It 
flor a 


CMicryc ie 


1 
cit cneciy cid 


maastey circuit other 
mip 


triln 
in boye ct 


cquipmicnt Use of 
vith vice 
which an 
I hie 


nat 


does awat 
tou 


MCAT 


map 
reha 
fashion 


chen 


transi mad 
tw nich unit j “ 
rugged that at hoch 


mounting. Not bemy position sensitive 


it Cpluire 


DETECTION LOOP mockup has control unit, detector clements, three types of connectors and mounting clip. Unit hasn't yet been thor- 


oughly inflight tested. 


AVIATION WEEK, March 18, 1957 


97 





PRETZEL-LIKE bends in section originally 
10 ft. long shows flexibility of detector. 


it can be onented im any direction. 
The system’s detector is made up of 
the Inconel tube filled with a muxture 
of inorganic salts which imsulates the 
outer sheath from a central nickel wire 
Dunng normal, monitoring operation, 
voltage is unpressed on the 
detector by the unit. When 
i overt mperature condition Occuy#4s, 
of the salt filler drops 
incre'se in 
and 


i low ac 
contro 


the resistance 
sharply, allowing 
flow 


tribe 


a lange 


between immer wire 
Phis current change 1s 


control unit which actu- 


current 
outer 
sensed by the 
ites the alarm 
Phe cable usualls 10. ft. 
lengths for case of handling and instal 
lation. Several cable with 
different te miperatiunre alarm pots may 
be hooked together to operate from 
nigle Control box and cach will operate 
cording to its particular specifications. 
Phe smallness (O.OSS im. om dia.) 
ind lightness (0.016 Ib. per linear ft.) 
of the detector make it highly vibration 
Also, it) cools, and. therefor 


is Standard 


sections of 


resistin 
resets itself very quickly 
Bemy very flexible, it can be hand 
cle sired shape 


small as the 


molded casily to any 
It wall follow 
diumeter of a pencil 

Phe detection circuit operates ata 
25 ohums—which makes 
invulnerable to 


contours as 


low impedence 
it almost) completely 
mroustirre 

bonuwal savs that the detector las a 
lngh degree of repeatabilety with very 
littl a predetermined 
temperature I he sistem wall 
with a 


Varnition = from 
cntire 
continue to function normally 
detector cable loop completely severed, 
vcd at wall faal safe 

Kidde and Edison also have new fine 
detector 

Kidde has a new svstem called a rate- 
compensated fire and overheat contin- 
nous detector, ‘The quantitative aspect 
of the system warn, not 
only of an overheat condition, but of 
how much of an overheat exists, provid. 


| vpical 


sVStonns. 


allows at) to 


ing the heat rise as gradual 
Warning starts with a flashing red light 
Laight 


temperature reaches the 


to mdicate overheat becomes 
steady 


danger pomt 


when 


svstem has recewed BuAct 
ipproval, according to Kidde It is 
currently installed on such aieraft) as 
the Martin fourjet POM ScaMaster fly- 


The new 
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ing boat and the ‘155, gas turbine-pow- 
cred helicopter. Kidde says that the rate 
compensated detector will go on all 
three U.S.-made gas turbine-powered 
transports—Bocing 707, Douglas DC-8 
and Lockheed Electra 

The company, which also has con- 
tinuous systems on such new airplanes 
as the Grumman F11F-1F and Convair 
B-55, claims to have the lion's share of 
the continuous fire detector market at 
the present time 

Edison's latest developments include: 
e Dual function, continuous detector 
for overheat fire warning which will 
give a flashing light for incipient trouble 
and a steady light when the situation 
becomes critical. ‘The system is similar 
to Kidde’s. 
e Transistorized control unit, good to 
250h, which will operate from. cither 
a.c. or dc. 
© Ruggedized cable which is equally as 
sensitive as the previous model cable. 
In tests made by the Civil Acronautics 
Administration, Edison that the 
ruggedized cable did not miss a single 
fire im 32 individual tests. Average 
response time was 2.9 seconds. 

Edison lists these planes as using its 
continuous Convair F-102A 


SaVS 


detector 


and F-106A; Chance Vought FSU-1; 
Canadair's CL-28; Cessna’s ‘1-37 and 
new 620; Grumman's F9F-S series and 
most upcoming Douglas DC-7s 

All fire detector cquipment manu 
facturers agree that the military, partic 
ularly the Air Force, are showing a 
continuing interest in ultra violet and 
infrared-type — photo-conductive fire 
detectors such as those being produced 
bv Fireve division, Electronics Cor 
poration of America, and installed on 
the Lockheed C-130 Hercules 


Martin, Aerojet-General 
Plan Nuclear Projects 


‘Two aircraft firms have received 
Atomic Energy Commission permits for 
nuclear projects. 

Martin Nuclear Division will reccive 
approximately 65 kg. of uranium hexa 
fluoride for processing into 50 kg. of 
uranium dioxide. After fabricating into 
tubular fuel elements, fuel will be used 
in a 1,000-2,000 kw. air transportable 
power plant Martin is developing. 

Acrojet-General Nucleonics, which 
put second AGN 201 training and re 
scarch reactor into operation, will build 
three more reactors of this type. 














Double Deck People Pod 


Sketches of Clark Equipment Company's latest people pod proposal (AW June 18, 1956, 
p. 102) calls for expansion to a double decker carrier with a capacity of 56 passengers. Height 
of passenger loading ramp beside driver's cab can be adjusted hydraulically to match plane's 
entrance door, Carriers would pick up passengers at downtown locations or at air terminals, 


carry them to planes waiting at parking areas at end of runways. 


This avoids planes’, 


especially jets, having to taxi long distances and eliminates the clutter of aircraft (and 


attendent noise and danger) around immediate vicinity of terminals. 


lop view shows 


straddle carrier backing into pod to raise it; lower sketch shows carrier/ pod in roadable con- 


dition. Address: Battle Creck, Mich. 
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to the Engineer who seeks 
a wide variety 
of assignments 


An unparalleled variety of assignments awaits you at 
Lockheed's Engineering Flight Test Division. 


Aircraft experience is Lockheed diversification is the reason. This year alone flight 

not necessary to join tests must be conducted on new turbo-compound and prop-jet 
Lockheed. It’s your ; transports, extremely high-speed fighters, new types of jet trainers, 
engineering training and patrol bombers, radar search planes and aerological aircraft. 
enpestense Gat count. In development are jet transports and nuclear applications to 


Lockheed trains you for : : : 
aircraft engineering — aircraft and a large number of classified aircraft. 


at full pay. You not only work on many types of aircraft in Lockheed Flight 
Test, your work within each plane varies widely. Each flight 
test presents new problems, frequently requires new approaches. 


To non-aircraft 
engineers: 


Because of this, personal initiative is welcomed and 
rewarded at Lockheed. 


Assignments are in fields of : 

POWER PLANT: engine and after-burner; fuel systems; 
oil, fire extinguishing and air conditioning systems. AGRONAUTICAL ENGINEERS 
FLIGHT ANALYSIS: CAA certification, aerodynamic performance, MECHANICAL ENGINEERS 
Gata poocesting. ELECTRICAL ENGINEERS 
STRUCTURAL FLIGHT MEASUREMENT PMYSICISTS 
INSTRUMENTATION: systems design, calibration and maintenance. ELECTRONIC ENGINEERS 
WEAPONS: fire control systems, ordnance, rocket sleds. CIVIL ENGINEERS 


Positions are open for: 


RADIO AND RADAR: communications, search radar, with and without 
magnetometers ranging and sighting gear. aircraft experience 

DYNAMICS: flutter, sound, vibration, autopilot and AIR TRANSPORT OPERATIONS 
approach systems. ENGINEERS 


Brief résumé form at right E. W. Des Lauriers, Dept. 03033 
is for your convenience Lockheed Aircraft Corporation 


in contacting Lockheed. Burbank, California 


California Division 


Lo Cc k h e e d | aol engineering 


Lockheed Aircraft Corporation . Home Address 
» *. ~* Se a es 
Burbank Ca { iforn ia eae! Home Phone 


Where employed 





“It's a perfect spot for a 
TORRINGTON NEEDLE BEARING!” 


No one can spot a potential needle 
bearing application as well as a 
Torrington engineer. 

He will summon the unmatched ex 
perience of our Engineering Depart 
ment to give your product the unique 
advantages of the Torrington Needle 
Bearing. And he will draw on our ex 
tensive file of previous applications for 
clues that may help solve your specific 
anti-friction bearing problems. You can 
rely on him, too, to review all engineer 
ing details so that the application will 


go into production smoothly and per- 
form satisfactorily in service. 

If high radial load capacity, limited 
space or unit cost enter into your choice 
of a bearing, chances are you should 
consider a Torrington Needle Bearing. 
We may be able to add your product 
to the thousands which have enjoyed 
the benefits of this unique bearing. 


See our New Needle Bearing Catalog 
in Sweet's Product Design File—or 


write direct for a catalog. 


THE TORRINGTON COMPANY 


Torrington, Conn. °+ 


South Bend 21, Ind. 


District Officea and Distributora in Principal Cities of United States and Canada 


TORRINGTON BEARINGS 


Needle + Spherical Roller « Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


100 


TORRINGTON 
NEEDLE BEARINGS 
Give you these benefits 
© low coefficient of starting and 

running friction 
© full complement of rollers 


e unequalled radial load 
copacity 


© low unit cost 
@ long service life 
© compactness and light weight 


eruns directly on hardened 
shofts 


@ permits use of larger and 
stiffer shafts 
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CLARK EQUIPMENT CO. ground-handling proposal (left) would use hydraulic cylinder to pull wheel onto tug. Other (right) uses ball latch 


attachment. 


New Ideas Proposed for Jet Handling 


Two new concepts of how to move 
125-ton commercial jet transports be- 
tween passenger terminal and runway 
without engine use have been proposed 
to the airline industry 

Purpose is to cut down on noise and 
heat blast, also save large quantities of 
fucl jet engines use while jet tr imisports 
tuxung 

One proposal made by Clark Equip 
(June 18, 1956, p. 102) 
would use ilternate methods of 
towing the plane with a tractor, either 
i regular tow bar. ‘Two 


ment ¢ Oompa 
scvVcl i] 


with or without 


devices are shown above 


uggested by aviation 


Philadelphia 


Proposes Use of 


Phe other idea, 
oficialy of the 
tional Airport 
ized flat) can 
railroad tracks to 
tormuinal to romwar 
Claimed for the railroad system as that at 


Interna 
Over 
rolling oon standard 
haul the jets 
Among advantages 


from 


rec emt 7 
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will “obviate the need for construction 
of vast paved areas which jet giants 
otherwise will require.” How the heavy 
planes will get to and from the flat cars 
is not explauned 

Of the four tow tug proposals mad 
by Clark, two appear to be the mor 
cfheient 

One uses a hydraulic cylinder to pull 
wheel on to a low 
lung ramp between the tug’s two rear 
wheels, hold it there dunng the towing 
wheel 


the plain s nose 


eperation, and return the nose 
tor the 
longer 

Phe other uses a ball latch mounted 
rear deck of the tug which fits 
mito a socket m= the 
ot the plane ‘ 


idvantage of 


ground when the tractor is no 


nee ce d 


on the 
lower front part 

Both methods 
necdimg only a 


fusclage 
have the 
relatively light-weight tug since the nose 
gears weight as ipphed to the tractor’s 


& 


> 


rear Wheels to give the necessary trac- 
fron 

Second method has the added advan- 
accelerating 


tage of not putting any 


or decelerating forces on the nose 
trut. But it bas the 


of requinng a special socket built mito 


wheel drawback 
the lower fusclage 

Iwo other Clark proposals include a 
tractor which also carnes the nose wheel 
on a ramp straddling the rear wheel 
tractor 1 
tread 


mcrae 


Hlowever, the equipped with 


1 track 


vehi le mad 


laying which slows the 
muuntonance vul 
nerability, 

Other suggestion ws to ou 


with tow bar 

1 ied 
wth rue 
lark 


i craw 


ventional type tug 
great 
of the vehicle to provide 
traction for Q.000 Ib. aucraft. ¢ 
that tug 
bar pull of about 


advantage as the weight 


‘ 


estimates vould require 


> OO0- 30-000 Ib 


DUAL TRACK system would connect ten dock terminal building pier with taxiways in proposal of Philadelphia International Airport. 
Philadelphia Airport has 10,700-ft. runway under construction for commercial jet trafic of 1960 
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B.EGoodrich report: 


So hot that metal blisters, 
but hose doesn’t melt 


Problem: Guided missiles build up 
terrific heat as they streak through the 
sky at supersonic speeds. Heat that 
would blister ordinary metal; heat chat 
would burn right through rubber! 

A flexible hose is needed to handle 
the fuel that powers the missile. But 
the fuel is highly corrosive. Corrosion 
and heat! 
What was done: B.F. Goodrich engi- 
neers used a new chemically produced 
material for the hose that stands both 

and more. It stays strong and flex- 
ible at 100 degrees below zero as well 
as 450 degrees above. 

The material, called “Teflon,” has 
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the widest useful temperature range of 
any flexible material. It is reinforced 
with braids of stainless steel wire for 
strength and to resist corrosion. The 
combination makes an especially light 
hose—it weighs less than half as much 
as regular aircraft hose 


Extra benefits: This hose is now ful- 
filling its purpose perfectly in guided 
missiles, jet planes and rockets. And 
already important uses are being found 
for it in industry too 

Where to buy: Only two companies, 
B.F. Goodrich and Resistoflex Corp. 
make hose of a patented Resistoflex 
compound of Teion 


For other types of B. F. Goodrich 
hose, see your B.F.Goodrich distribu- 
tor. As a factory-trained specialist in 
rubber products, he can answer your 
questions about all the rubber prod- 
ucts B.F.Goodrich makes for industry. 
B.F.Goodrich Industrial Products Co., 
Dept M-895, Akron 18, Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 





_ 

MAINTENANCE dock used by British Over- 
seas Airways Corp. for Britannia overhaul in 
London is 36 ft. high, 150 ft. wide, 150 ft. 
long. Facilities include telephone connec- 
tions with cockpit at 12 locations on dock, 


water system, high and low pressure com- 
pressed air. 


BOAC Dock 
Eases Work 
on Britannia 


AVIATION WEEK, March 18, 1957 


BOAC Britannia overhaul docks are fitted 
with power operated lifts on both sides of 
cach engine (top). Lifts are controlled re 
motely so that mechanics can adjust height 
of working level without leaving the plat 
form. Accessibility to all areas of engine and 
nacelle is provided (left) 

Although dock, built of steel with teak 
wood flooring, is designed to handle Britannia 
103, it also will hold larger Britannia 312. 
Dock is built from ground up, but over 
head portions are supported from the roof 
at only two points, allowing complete free 
dom of movement of an overhead gantry 
crane to cover any position, Control center 
is on dock itself to save needless walking. 

Dock has three platforms on each side of 
vertical tail—39 ft. high with aircraft on 
jacks, to make all sections easily accessible, 
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NEW CONTINUOUS 
HIGHLY SELECTIVE, 





Light, Simple System 
Overcomes False Alarming 


ASHLAND, MASS. Tubes, 
transistors, relays, and moving parts 
will give no trouble in Fenwal’s new 
Continuous Over-Heat and Fire 
Detector, because the Detector uses 
none of these. The bugs are not only 
out of it they never were in it. 

This radical improvement in con- 
tinuous detection is a small, flexible, 
seamless tube filled with an inorganic 
compound, with a nickel wire at its 
center, and a control unit that re- 
ceives and amplifies electrical changes 
anywhere in the tube. Excessive heat 
anywhere along the tube lowers the 
resistance of the tube, and promptly 
triggers an alarm. 

The Detector can be called a radi- 
cal improvement for a number of 
reasons, but the basic reason is this: 
the salt filler used by Fenwal gives such 
startlingly sharp drops in resistance 
with rising temperatures that the length 
of the loop hardly matters. The tem- 
perature responses of a  one-foot 
length and a twenty-foot length of the 
Detector tube are actually within 
10° F of each other! 

In short the bugbear of almost 
all previous continuous fire detectors, 
so-called averaging, has been licked. 
With that bugbear licked, look at all 
the things Fenwal’s new system can 
mean to aircraft safety! 





CONTROL UNIT — Contains no components subject to wear or breakdown. Not bothered 
by shock and vibration. Not position sensitive. Hermetically-sealed. Weighs only 9 ozs. 





in effect, a network of unit detectors, 
monitoring a widely varying series of 
temperature situations. Lengths of 
sensing tube, each set to trigger the 
alarm at a different temperature, can 
be joined in a single loop, without one 
segment’s affecting the performance 
of any other segment. 


No longer do alarm systems have 
to be set to trigger at dangerously | 
high temperatures in order to mini- 
mize false alarming. Set to give the 
alarm at realistically low tempera- 
tures, the Fenwal system will not 
false alarm, and will give a true 
alarm instantly giving precious 
seconds for remedial action. Fenwal has developed and tested 
exhaustively a large family of detec- 
tors for service over a range from 
350° F to 2000° F. 

The reliability and durability is 
due, in large measure, to the novel de- 
sign of the control unit. The unit, 


Wide-spread fire or over-heat con- 
ditions and localized hot spots trigger 
alarms at virtually identical tem- 
peratures. 

Aircraft can now have continuous 
fire and over-heat detection that is, 








FIRE DETECTOR 
RELIABLE, ACCURATE 


ALL 


A Fig Vib 
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SELECTIVE, ACCURATE DETECTOR So fiexible it can be bent into any shape. Extremely low impedance virtually eliminates 
continuous-fire-detection bugbear of false alarming. 


small enough to fit in the palm of a 
hand, is a hermetically-sealed mag- 
netic amplifier which, when the alarm 
temperature is reached, amplifies the 
changes occurring in the detector loop 
and actuates alarms. It is light, 
tough, and not in the least position 
sensitive. 

Write for full details to Fenwal In- 
corporated, Aviation Products Divi- 
sion, 124 Pleasant Street, Ashland, 
Massachusetts. 





Controls Temperature EXHAUSTIVE TEsTs—Mock-up of detection loop (mounted on right panel) is tested with 
flame, demonstrates conclusively that it triggers alarm at same temperature despite 
aa Precisely variable ambient temperatures along loop and regardless of the length of loop exposed. 





NEW—SPS 119 FW aircraft locknut 
for applications up to 1200F 


NEW SPS 119 FW self-locking nut is made of corrosion and heat-resistant 
alloys, silver plated. It incorporates the reliable SPS Fiextoc self-lockiny 
feature, which locks the nut securely in place without auxiliary locking 
devices, These nuts are precision manufactured to Class 3B fit. 


SPECIFICATIONS 





A H 
Size ' 010 * 005 








10-32 375 350 .304 





Y% -28 438 406 367 





Ye -24 531 468 430 





%-24 593 500 492 








Ke -20 687 570 553 











% -20 78] 604 627 616 




















Stenderd sizes range from #10 to 4 in. diameter. Other SPS high temper- 
ature aircraft locknuts are available in larger sizes. Write for details. 
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Critical components operating under high 
temperatures in jet engines—in manifolds, 
afterburners and similar hot spots—cannot be 
kept fastened with ordinary locknuts. In high 
temperatures, such nuts soften and fail from 
loss of tensile strength. They also seize after 
cooling. Often removal of the nuts can then be 
so difficult that the parts they hold together are 
damaged in disassembly. 


SPS 119 FW high temperature locknuts were 
designed to end such problems. Made of corro- 
sion and heat-resistant alloys, and silver plated 
to exact specification, they retain their high 
tensile strength in temperatures up to 1|200°F. 
And they withstand hundreds of cycles of heat- 
ing and cooling without galling or seizing on 
mating threads. 


For complete information about SPS 119 FW 
1200°F locknuts or the complete line of stand- 
ard SPS threaded aircraft fasteners, or for 
assistance with your special aircraft threaded 
fastener problem, write us today. Aircraft 
Products Division, STANDARD PRESSED STEEL 
Co., Jenkintown 3, Pa. 


AIRCRAFT PRODUCTS DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 





Tractor Developed 
to Tow Nuclear NB-36 


An aircraft tractor to tow USAP’s nu- 
clear test aircraft, the Convair NB-36, 
has been developed by the American 
Coleman Co. of Littleton, Colo. It has 
a driver's cab completely shielded against 
nuclear radiation. 

Coleman said its tractor “‘is still the 
only aircraft towing tractor built for 
the purpose of towing aircraft which 
are Carrying nuclear reactors.” 

A 9,000 Ib. one-man cab is the spe 
cial feature of the tractor. 

Cab is constructed of cast and plate 
steel 2.6 in. thick and has windows that 
are 75% pure lead of the same thick- 
ness. 

All cab openings are sealed with angu 
lar sealing protection. ‘The single door 
is built like a vault door. Fresh air is 
filtered and cither heated or cooled as 
it enters the cab. 

Every precaution has been taken to 
protect the driver from nuclear radia 
tion 

A two-way (General Electric) ra 
dio is used by the driver for receiving 
and giving instructions. 

Tractor weighs 26,680 Ib. and 
a top speed of 25 mph. ‘Tractor’s draw- 
pull is sufficient for towimg the 
It has four-wheel drive 


has 


bar 
heaviest aircraft 


A little pull 
in the right 
place... 


es 


ROBINSON 


wire twister 
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TRACTOR developed 
completely shielding against radiation 
and four-wheel steer, with the rear 
wheels steered independently from the 
front to provide maximum mancuvera 
bility. 

Mack torque bias power divider differ 
centials are used in both axles and im the 
transfer case 

It is powered by Chrysler V-5 en 
gine, Chrysler mdustrial torque 
verter and Clark transmission 

‘Tires are Goodyear 14.00-20, 16 phy 


con 


Aircrafts’ Who's Who Reports 


A cross section of the Who's Who in 
the aircraft industry—including Doug- 
Jas, Allison, Fairchild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66%. This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30° bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C 
Robinson Company, Dept. W, Box 
3494, 2516 Crosby Way, North Sacra- 
mento 15, California. 
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to tow Air Force's NB-36 nuclear test aircraft has driver's cab 
Single operator controls vehicle. 


All Weather tread. Steering gear and 
hydraulic valves are made by Ross Gear 
and lool Co 

Hivdrauhe steering pump is produced 
by Vickers, Inc 

Coleman officials said the vehicle was 
made to tow the USAF nuclear test 
aircraft (NB-36) and perform other op 
it the USAR Nuclear Auweraft 

Pacalits located it Port 
lex 


crations 
Re SCAT h 
Worth 


... saves 
% the usual 
wiring costs 


the - 
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wire twister 
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Douglas A3D Skywarrior taking on fuel from A3D tanker 


FLIGHT REFUELING, INC. PROBE AND DROGUE 


EQUIPMENT EXTENDS RANGE OF NAVY’S A3D 


Douglas A3D tanker to A3D receiver is the order 
of the day when the Navy’s biggest carrier-based 
aircraft display their new refueling capability, 
made possible by refueling equipment designed 
and manufactured by Flight Refueling, Inc. 


Converting some of the twin-jet Douglas A3D 
Skywarriors to tanker planes provides the Navy 
with high-performance, high-capacity, carrier- 
based aerial tankers to extend the range and 
effectiveness of the jet fighters and fighter- 
bombers of the Fleet. 


The adaptability of the Flight Refueling, Inc. 
Probe and Drogue aerial refueling system to 
installation in fighter type aircraft is just one of 
the many advantages of this system which is also 
in extensive use with the U.S. Air Force. Light- 
weight and compact in design, the Probe and 


Drogue system is virtually automatic, requires 
no highly trained operator. 


Development and manufacture of aerial refuel- 
ing systems is only one aspect of Flight Refuel- 
ing’s activities. Our thorough knowledge and 
experience in handling fuels under the most diffi- 
cult situations have led naturally to undertaking 
many fuel handling problems including aircraft 
fuel systems, ground handling equipment, fast 
refueling of ground vehicles and transfer of a 
variety of fuels for missiles. 


For any problem involving the handling or 
transfer of gaseous or liquid fuels, look to Flight 
Refueling. A thoroughly experienced, highly 
capable engineering staff is at your service, 
backed by unique fuel systems test laboratories 
and manufacturing facilities. 


ATTENTION ENGINEERS 
Unusual career opportunities for engineering 
personnel ore available in new projects for 
developing new refueling systems. 

Write Engineering Manager for details. 


SS Flight Refueling, Inc. 


FRIENDSHIP INTERNATIONAL AIRPORT Seltimore 3, Moryiend 


DAYTON REPRESENTATIVE: 
Robert L. Marquardt, 6198 Locust Hill Road, Dayton 9, Obio 


WEST COAST REPRESENTATIVE: 
William E. Devis, P.O. Box 642, Inglewood, California 











Miniature Substation 
Goes Into Snark 


A new, miniaturized clectrical 
station was recently put into service 
on Northrop’s SM-62 Snark intercon 
tinental guided missile. ‘The switching 
unit transfers 88 clectrical circuits and 
7 signal circuits from ground test power 
to airborne power in 24 sec. 

The device is operated by remote 
ground control and provides imstantane 
ous synchronization by making, aircraft 
contact before breaking ground contact, 
to assure a stcady, constant powcr sup 
ply. The maker, Cole Electric Co., 
says that it climinates all relays, coils, 
cores and vacuum tubes for maxiunum 
cfheiency and reliability 

The device, which 
ind is 154 in. long, 5 in. wide and 83 
in. high, was patterned after large in 
dustrial installations that weigh several 
hundred pounds. It saves weight m 
the Snark by climinating all previously 
installed airborne check-off circuits and 
cquipment 

Current draw is 6.2 amps. 25 v. for 
24 seconds maximum. It provides 66 
contactors for 400 cvele a.c., 22 
tactors for d.c. circuits plus 
cuits, all single pole, double-throw 
Address: 8439 Steller Drive, Culver 
Citv, Calif 


sub 


weighs 2S Ib 
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British Firm Develops 
New Tooling Methods 


London—Improved toolmg and meth 
ds of manipulating precision tubes, 
developed by a British company, are 
ffecting valuable savings and producing 
tinished products to close limits. 

\ precision tube, often of special sec 
tion, takes the place of a casting or forg 
ing as the raw material. Instead of be 
ing machined it is bent, flanged, bulged, 
tapered, reduced, or subjected to any 
if several other operations to produce 
the required final shape. 

Among the orders being executed by 
\ccles & Pollock Co., of Oldbury arc 

me for de Havilland Propellers Co. 
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Ltd... Hatfield. Others melude rotor 
blades for the kairey one-man helicopter 
and the Saunders-Roe Skeeter army 
reconnaissance helicopter 

Propeller core tubes for de Havil 
land are of mekel-chrome-molyvbdenum 
stecl The finished core 
be 101 im. long and 
diameter. Inside and outside diameters 
ive not constant for the whole length 
and varying rates of taper are specified 
Both physical dimensions and metal 
lurgical properties have to be extremely 
closely controlled 

lo produce a 


tubes need to 


nearh m. om 


simular result by ma 
chining from the solid would call for 
large machine deal of 
skilled labor and time, besides resulting 
ma relatively Iigh proportion of scrap 
new 


tools, a great 


from machining operations. “The 
techniques enable all machiming to be 
confined to a bar only 41 im. Jong and 
the use of smaller machines, resulting 
in saving of time and materials 


OFF THE LINE 





P American LaFrance Corp. has been 
awarded a $6,961,000 Ai 
tract for an number of 
Model O-11-B crash, fire and rescuc 
tiucks. ‘The vehicles weigh 42,500 Ib 
and can deliver 7,000 gal. of airfoam 
They have a speed of over 60 mph. 


horce con 


unspecified 


P Million dollar laboratory devoted 
entirely to cngimecrng research and de 


Advanced Synchrophaser 


Vhis is an advanced avionic propeller syn 
chrophaser unit developed by Hamilton 
Standard Division of United Aircraft Corp 
It features seven printed wire plug-in units 
using epoxy glass as base material, silicone 
diodes for current rectification, and rugged 
ized miniature tubes. All com 
ponents and plug-in units can be removed 


vacuum 


and replaced in 5 minutes. 


velopment of gyros, gyro flight stabi 
livers and navigation and stabilization 
systems is being built at Norwood, 
Mass., by ‘The Control Engincenng 
Unit, Detroit Controls Corp., division 
of American-Standard. Called Plant No 
3, the building will be completels 
cquipped for model making, testing and 
pilot production 


> Petro-Enginecring Service, anew, com 
prehensive, cost-free being 
supplied by Gulf Oil Corp. for mdus 
trial and commercial users of petroleum 
products. ‘The program is backed by 
1,300 scientists technicians and 


SCTVICC, is 


and 


Runway Cleaner 


This Italian-made runway cleaner (AW Dec. 10, p. 97) vacuums away most foreign matter 
including water puddles. Powerful eclectromagnets pick up any ferrous objects cluttering 
a runway. The cleaner, which shortly will undergo evaluation trials at Wright Air Develop 
ment Center, “can suck up stones the size of turkey eggs,”’ according to the manufacturer 
Belotti of Genoa. Machine uses two Fiat 90 hp. engines. One drives the vehicle, the other 
powers the vacuum system. A separate generator feeds the clectromagnets. The machine 


can clean at speeds from 1-20 mph. and has a top speed of over 35 mph 


A sect of an 


filters pull out all dust collected while heavier debris is dumped into large hoppers. Filters 


are automatically cleaned cach time the hoppers are dumped 


Ml controls are hydraulicals 


boosted and can be worked by a single operator 





Gulf’s three laboratorics near Pitts 
burgh, Philadelphia and Port Arthur, 
Tex, 


P Vickers, Inc., has opened a_ new, 
130,000 sq. ft. plant at Jackson, Miss. 
which will manufacture airborne hy 
draulic components and systems ex- 
clusively. 


> Four of the world’s largest clevators 
will be installed on the supercarricr USS 
Kitty Hawk. ‘The deck-edge clevators 
weigh 310,000 Ib. cach, are 52 ft. wide 
and length tapers from 85 ft. to 70 
ft. ‘They will be able to lift 80,000 Ib. 
planes plus 9,000 Ib. of plane handling 
cquipment 36 ft. from hangar deck to 
flight deck in 15 sec. ‘The hydraulically- 
operated units are being built for the 
Navy by Westinghouse Electric Corp. 
under a $5-million contract. 


© Eastern Air Lines has ordered clec- 
tronic simulators for Electra and DC-8 
training. ‘The two Link Aviation, Inc., 
simulators will be installed at Eastern’s 
Miami base. 


> Consolidated Diesel Electric Corp. 
received contracts totaling about $750, 
000 fran Boemg Airplane Co., Generai 
Electric, Goodyear Aircraft, ‘Trans 
World Airlines, and USMC, Equip 
nent includes units to test B-52s and 
707s, J79 engines, and test stands 
Generator sets will help power net 
works controlling ‘TM-61B Matador. 
Award of $2 million USAF contract for 
maintenance on building went to Lock 
heed plant at Marietta, Ga, 


Powerful Battery 


New TG Exide-Ironclad Giant batteries 
for electric industrial trucks provide sub- 
stantially greater power for a slight increase 
in weight and no increase in size. Example 
of the new battery’s power output com- 
pared to the earlier TH Exide-Ironclad 
battery of the same size: ampere-hour ca- 
pacity has been increased by 120, from 600 
to 720, and watt-hours jumped by 246, 
from 1,152 to 1,398 (both at a 6-hour 
discharge rate). Weight has gone up 6 Ib. 
Increased power of the new line of bat- 
teries is due to a new type of armored 
porous tubing used to encase the grid spines 
and active material of the positive battery 
plates. This construction allows a greater 
concentration of power into a given amount 
of battery space. The new TG battery is 
available in finished steel trays in eleven 
sizes ranging from 11 to 33 plates. Capaci- 
ties go from 360 to 1,152 ampere-hours at 
a six hour discharge rate. 


Trailers Airlifted to DEW Line 


One of seven 36-ft. cold-weather trailers purchased by Air Materiel Command for use as 
quarters and office space at DEW line sites is loaded aboard Douglas C-124 Globemaster for 
airlift. Trailers, carried by six C-124s, weighed 9,000 Ib. each. 
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To the 
ENGINEER 
ef high 
ability 

Through the 


efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 
turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
... mechanical engineers 

... mathematicians .. . specialists in 
engineering mechanics. . . electrical 
engineers . . . electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 

write today, including a resume 

of your education and experience. 


Address Mr. G. D. Bradley 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif. 
DIVISIONS 
AiResearch Manufacturing, 
Angeles 
AiResearch Manufacturing, 


nix 
AiResearch Industrial 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
Ai arch Aviation 

ice 
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AiResearch 
Cabin Air 
Compressors 


Latest designs will soon appear on the most modern experience in every problem of 
interrelationship between compo- 
nents. We have assumed complete 
system responsibility in this field 
for many of America’s finest pres- 


ent and projected airliners. 


turbo-jet (unit shown) and turbo-prop air transports 


most extensive experience in this 
4000 of these units are now 


Cabin air compressors by 
AiResearch are turbo-driven, shaft- field 


driven or hydraulically-driven. 
They provide cabin airflows up to 
60 pounds per minute at 40,000 
feet, with pressure ratios up to 4.5. 
Their dependability and durability 
have been service-proved by the 


in Operation. 

These compressors are integrated 
into complete air conditioning sys- 
tems. The utmost compatibility is 
assured, since AiResearch manu- 
factures every component and has 


Whether your problem involves 
components or complete systems, 
we invite your inquiries, 

Outstanding opportunities for 
qualified engineers. Write for infor- 
mation, 


AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


Designers and manufacturers of aircraft systems and Components: wtrevwcearion systems - Pwevmatic WALves AmO CONTROLS © TemPERaTURE Comrenes 


Camm 418 ComPetssons Tueeme woToRs GAS TURBINE ENGINES CABIN PRTSSURE COMNTEOLS WEAT TRANSFER CQviretntT CL ECTOO MIC nena CQwP ment CL. EC TRON COMPUTERS £80 Contems 





CAPABILITIES... Manpower, Tools and Experience 








BUILDS 


MA3 
MULTI-PURPOSE 
VEHICLES 


BEECH 





C-26, MD-3 
POWER 





| TANK-WING-MAJOR 
SUBASSEMBLY 
SUBCONTRACT 
PRODUCTION 





BEECHCRAFT 
1-34 
TRAINERS 





BEECHCRAFT 
L-23 
TRANSPORTS 





4-PLACE 
BEECHCRAFT 
BONANZA 





6-PLACE 
BEECHCRAFT 
TWIN-BONANZA 





8-PLACE 
BEECHCRAFT 
SUPER 18 











No other ground support unit offers the complete flexibility 
and “fast starting’ action of the Beechcraft MA-3 Multi-Purpose 
Vehicle, now entering service with the U. S. Air Force. 


The MA-3 has 12,500 pounds draw-bar pull for towing aircraft, 
which can be increased by adding to its gross weight. It has re- 
ciprocating and gas turbine power plants, an air cycle type air- 
conditioner of 13-ton capacity, high pressure air compressor with 
capacity of 15 CFM of free air at pressures up to 3500 PSI. The 
vehicle can travel at 45 mph, mancuvers easily, has four-wheel 
power steering, four-wheel drive and four-speed torque con- 
verter transmission (four speeds forward and two reverse). 


The MA-3 provides 28 Kilowatts direct current from two self- 
cooled 500 ampere 28-volt generators; features split and single 
bus; has three-phase alternating current 60 KVA-45 KW, and a 
sclf-cooled alternator, precisely controlled frequency 400 CPS. 


Unexcelled in-the-field service by thousands of Beechcraft 
ground power units and a world-wide service organization add 
to the advantages of this truly exceptional unit. 


Inquiries from airlines, manufacturers, and others who desire 
details of the most advanced and modern ground support unit 
will be welcomed by the Contract Administration Division, 
Beech Aircraft Corporation, Wichita 1, Kansas. 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 














DASSAULT Super-Mystere (left, above), is being 
produced at rate of three per month. Other lines 
are Ouragan (middle) and Mystere IV (background). 
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Dassault Builds a ak 


Mystere, Ouragan 
at Merignac Plant 


DASSAULT plant at Merignac near Bor- 
deaux is assembling Mystere [1V A, Ouragan 
and = Super-Mystere Closeup of Super 
Mystere on production line (center) shows 
“North American look" characteristic of 
many current European fighters. Full pro- 
duction rate of 12 per month will be reached 
by end ot year. Screen covers inlet to keep 
workers from leaving tools in duct. Super- 
Mystere has exceeded Mach | in level flight 
without afterburner. Ouragan and Mystere 
IV As are being built for ludian Air Force 
(left). Markings are Indian 





BUSINESS FLYING 


UNDERBELLY ROCKETS fitted to this Fiuward Super Ventura each give 1,000 Ib. thrust on demand in event of emergencies. 


Executive Ventura Has 300 mph. Speed 


San Antonio, ‘Tex.—Major face-lift 
ing of the surplus World War II Lock 
heed Ventura PV-1L patrol bomber mto 
4 300 mph. plus executive transport has 
been the mayor factor in building a fixed 
base operator's annual mecome to an 
miticipated $8 millon this vear. Of 
this mcome, delivenes of its new busi 
ness plane is expected to account for $6 
riithon 

Howard Acro, Inc.'s Manufacturing 
Division, at San Antonio fnternational 
\irport, presently expects to build at 
least 60 of these conversions, which it 
cally the Super Ventura. Initially it had 
55 Ventura airframes; it) is arranging 
to obtam another 21 m South Africa 

Howard ts also studying the applica 
tion of turbine power to future business 
transports, among other projects it has 
mo omund. But no firm decisions have 
been reached on these plans, Aviation 
Week was told 

Its Super Ventura is now operated 
by 10 U.S. corporations and has been 
ordered by another 11 COMPANIES 
burst production Super Ventura was 


delivered to Copano Qhil Co., Victoria, 


‘Tex., in May 1956. Other planes deliv- 
cred last vear went to National Steel 
Corp., Republic Stecl Corp., ‘Triangle 
Conduit & Cable Co., Gulf Oil Corp., 
Fruchauf ‘Trailer Co., Youngstown 
Shect & ‘Tube Co. and Gamble-Skogmo 
Tin 

Super Ventura version of the Lock 
heed transport can cruise at 300 mph 
a 2,000 mi, range a full 
load and still retain) ample reserves 
Gross weight ts 31,000 Tb. and cmpts 
weight is 19,000 Ib 


OVCT Carry ing 


Longer Range 


At lower cruise speeds, the 
Ventura’s range can be 
3,000 mi. It has an aceclerate-stop dis 
tance of 4,737 ft., a landing distance of 
2,120 ft. and a two-engine takeoff dis 
tance of 2,380 ft 

Howard Ventura for its 
modification program after considering 
several other aircraft, imcluding the 
Lodestar and the A-26. ‘The Ventura 
was picked because it fits into the 25, 
G00 to 35,000 Ib weight class Howard 
wanted, and because it has a structure 


Super 


extended to 


chose the 





PICTURE windows in a varicty of arrangements can be fitted to Super Ventura conversion. 
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which will permit speeds over 300 mph 

The Ventura has a heavier structure 
than Howard really needs for the Super 
Ventura. But the company points out 
that the aircraft is designed for a red 
line cruise speed at 350 mph. ‘Thus, the 
Super Ventura has a considerable safets 
factor between its normal cruise speeds 
and the design red line. 

Ventura developed a bad reputation 
as a dangerous aircraft m which to los« 
an engine during takeoff. Toward in 
vestigated and found that, while the 
records indicate the Ventura’s reputa 
tion is worse than it deserves, the con 
trol problem would have to be solved in 
order to make the aircraft safe 

Iwo modifications contributed to the 
solution. First, a spring tab boost con 
trol system was installed, reducing by 
70% the pressure required by a_ pilot 
to control the Ventura during an emer 
CNS 


Boost System 


Howard's boost system isn’t subject 
to electrical or livdraulic failure, adding 
a safety factor to the aircraft's control 
system 

Sccond modification major 
structural change. Fusclage was cut at 
the first frame aft of the wing's trailing 
edge, and a 45 in. plug was inserted 
This extension puts the tail surfaces on 
a longer lever arm and moves them 
farther away from the prop blasts, con 
tributing to the stability of the airplane 

\long with the acrodynamic improve 
ment, the four-foot plug in the fuselage 
gives the Ventura a roomier cabin. But 
Howard's manufacturing chief, Landis 
Carr, describes this as a by-product of a 
change made primarily for acrodynamic 
reasons. 

A change which relieved tail buffeting 
problems was the addition of a new, 


Was a 
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thicker trailmg cdge to the wing. ‘The 
new edge stops the flaps 20> im. from 


their former full-up position, deflecting Howard Super Ventura 


yop blast and lucing buftcting 
proj st and reducing buffeting SPECIFICATIONS: 


\ mayor sclling pomt on the Super 
Ventura is the new fucl svstem de Max. Gross Weight 31,000 Ib. 
1,300 gal 


signed by Howard Fucl Capacity 
$2 gal. 


All combat-type tanks are removed Oil Capacity . 
from the fusclage, and the 1,300 gal. of Engine & Propeller Type (Standard) Pratt & Whitney R2500.53AM10 with 


fuel are stored m inte gral tanks im the Hamilton Standard 23650-6801 4.548 Propellers 
wings—two imboard and one outboard of ‘Takeoff Power for 5 min.—Sea Level to 4,400 ft 2,000 hp 
cach cngine METO Power—Sea Level to 7,300 ft 1,700 hp 

Fucl system: im the Super Ventura as Engine & Propeller Type (Optional) Pratt & Whitney CB-16 with Ham 
completely flexible, and all fuel 1 ilton Standard 24160-7037-50 Propellers 


Wailable to cither engine without 
use of a cross-feed system. Fuel man 
gement is sunplified by the fact that PERFORMANCE 
the tanks are located near the center 
of gravity and they can be used in any Stall Speed at 26,000 Ib 29,000 Ib 
order with little concern for weight dis Flaps Up 109.5 mph, 113 mph. 
tribution. Flaps 20% 102 mph. 105 mph, 
: Flaps 100% 87.5 mph. 90 mph. 
Fail-Sate System Takeoff Speed V . 120 mph. 

Svstem includes a failsafe automatic lakeoft Speed V 135 mph. 
cmergency s\stcm that as entirely sep Speed of Minimum Controllability Vic 100 mph. 
ate from the main fucl system. When Final Approach Speed mph. 117 mph. 
a malfunction occurs, the cmergency Landing Speed mph 108 mph. 


stent goes into operation automati 
cally Note: All Speeds Given Are Indicated Air Speeds 


the lakeoft Power (5 min. with water)—Sea Level to 5,000 ft 2,400 hp 


METO Power—Sea Level to 8,500 ft 1,800 hp. 


Howard builds the Super Ventura on Single-kngine Range of Climb: (With R2500-53AMI10 2,000 hp, takeoff 


” cight stage produc tion line that cur 1,700 hp. ME'TO; all JATO Performance Computed) 26,000 Tb, 29,000 Ib. 
rently takes about cight months to pro 
duce a finished product. Currently the FIRST SEGMENT (GEAR DOWN) 


lime turns out an aimplane every 25 = 
Sea Level 537 fpm, 205 fpm. 


With JATO 1,296 tpm, SHO fpm 
4,000 ft. 444 fpm. 102 fpm. 
With JATO 1,202 fpm. 784 fpm, 


davs, but this schedule will soon be 1 
duced to one every three weeks 
Before production starts, the muh 
tary Venturas are dismantled and 
tripped. Most of the airframes have 1HIRD SEGMENT (GEAR UP) 
less than 500 hr. on them 
In the second stage, the Ventura Sea Level 759 fpm. 413 fpm. 
gets a complete $0000 hr. overhaul With JATO 1,516 fpm. 1,092 fpm. 
Ihe aircraft is reskinned where neces 4,000 ft. 675 fpm, 324 fpm. 
suiv, then it moves on and is cut, and With JATO 1,435 fpm. 1,005 fpm. 


the fuselage plug is installed. EN ROUTE 

An overhauled landing gear is in 
stalled next. ‘The Super Ventura uses 642 fpm. 407 fpm. 
PV-2 gear because it is heavier than 5,000 ft. 552 fpm. 313 fpm. 
PV-1 gear and has fewer welded joints 9,000 ft. 359 fpm 130 fpm. 
Wheels and brakes are the same on 
both aircraft 

Shallow bomb bavs beneath — the 
cabin floor are rebuilt into two  bag- FIRST SEGMENT (GEAR DOWN) 
gage Compartinents 

Since the Ventura was a bomber, it Sea 
had no fuselage windows. ‘This allows 4,000 ft. 


the customer to pick his own window ; 

itt Preece ved is ird a him TUERD SEGMENT (GEAR & ") ‘ 
consider ible flexibility, including ex Sea Level 1.17% fpm. 49 fpm 
, ; ae 4,000 ft ea cena : 1,096 fpm, 701 fpm 
ensive use of picture window Cock 

pit windows are redesigned and fitted EN ROUTE 


with a curved, bird-proof, safety glass 


Single Engine Rate of Climb: (With CB.16, 2,400 hp. ‘Takeoff 
1,500 hp. METO) 26,000 Ib, 29,000 Ib. 


Level : 954% fpm 542 fpm 
462 fpm. 450 fpm 


Sea Level 746 fpm. 501 fpm 
5.000 ft. 659 fpm 406 fpm 
9,000 ft 567 fpm. 316 fpm. 
Cruise Performance: 10,000 ft. & above over 300 mph, at 1,100 hp. 
Range at 10.000 ft. Plis 45 min. Reserve 

300 mph. mi 
250 mph 250 mi. 
260 mph 600 mi. 


240 mph. mi. 


windshield 

Control system is completely cede 
signed by Howard, and control cable 
ire) relocated under the thin floor 
mstead of running along the fuselage 
wall as they do m the Ventura 

Much of the Super Ventura’ Clee 
tronic equipment iy stored m the meose 
ind the frames im the nose section are 
beefed up \ corngated aluminum 
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NEW PANEL to customer's specifications is an important part of Ventura modernization. 


~* 


od 


an ed Ee 


5] 


NEW INTERIOR, costing $30,000-$35,000, provides comfortable work areas on long flights. 


panel is installed m the frame near the 
propeller are tips to sound 
dampener and to reduce vibration 

engine imstallations and nacelles are 
streamlined and modified to receive 
modem P&W R2S800 engines installed 
on the Super Ventura, ‘Phe military 
Ventura was equipped with an early 
version of the R2800 engine. 


act as a 


Engine Choices 


Most Super Ventura purchasers have 
ordered the airplane with Pratt & 
Whitney R2800-83-AMI1O cngines and 
Hamilton Standard 23h50-6S01LA54S 
propellers. But Tloward has also sold 
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the aircraft with more powerful R2800 
CB-16 engines equipped with Hamil 
ton Standard 24160-7037-50 props 

Majority of the aircraft have been 
with weather radar. Howard 
uses a McMillan radome that is heavy 
cnough to take speeds over 300 mph., 
and the company uses a Cat-a-Lac paint 
that can be color-matched with fuselage 
paints and will protect the radome for 
up to 300 hi 

Super Ventura customers have also 
begun to order radar transponders for 
them aircraft. Tloward them 
for three aircraft so far 

Cost of the Super Ventura equipped 


ordered 


has sold 


with R2800-83-AM10 engines is $296 
800. Equipped with the R2800-CB-1( 
engines, the transport costs $385,525 
In addition to the basic price, cabin 
interiors cost $30,000 to $35,000 

Another $35,000 to $110,000 is 
added for electronic equipment, d 
pending on what is ordered. With 
present clectronic equipment buying 
trends, most orders are running clos 
to the $110,000 mark. 

Consideration was given to pressur 
izing the Super Ventura, but Howard 
rejected the idea. ‘The company feels 
that the project would take too long 
and be too expensive to be either rea 
sonable or practical. 


Certification Decision 


Same decision was made on certifi 
cating the Super Ventura under Part 
4B of the Civil Air Regulations. The 
aircraft mects 4B requirements, 
Howard states, but the company 
doesn't feel it is necessary to spend 
$500,000 to certificate it under 4B 

Last December, a Super Ventura 
newly delivered to Youngstown Sheet 
& ‘Tube Co. crashed while on a train 
ing flight in weather conditions. Ob 
SCTVCTS feel the pilot's lack of expert 
ence with the airplane may have been 
a big factor in the accident 

Howard confirms that the Youngs 
town pilot, a veteran flier, left San 
Antonio without any dual check flight 
time. He had made one landing and 
didn’t have a tvpe rating for the air 
craft. Weather delaved the flight test 
program, and the pilot was anxious to 
return Ihe aircraft had been 
delivered, and the decision to go was 
strictly the pilot’s own 

This situation was contrary — to 
Howard’s usual training program for 
pilots. Normally, pilots have 10 to 20 
hr. of check time before they flv away, 
depending on their previous experi 
ence. Howard advises a minimum of 
10 hours, but the company will pro 
vide as many hours of training as a 
pilot feels are necessary. 


home 


January Plane Exports 


Up 46.8% in Value 


Number of U. S. business and utility 
aircraft of 6,000 Ib. airframe weight or 
less in January totaled 85, four less than 


month last vear, but dollar 
volume represented an increase of 
46.8% over last vear for a total of $1 
302,441 compared with $856,963 

hive manufacturers—Acro Design, 
Beech, Cessna, Piper and ‘Tavlorcraft 
shipped units to 19 foreign countries, 
Alaska and Puerto Rico. The latter 
two took cight and two aircraft 
spectively, Other shipments by desti 
nation: Argentina 20, Belgian Congo 1, 
Belgium 1, Brazil 2, Canada 17, Chile 


the same 
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New Cessna YH-41 


“delivers” top performance 


plus big maintenance savings 
to helicopter flying! 


Cessna’s all-new YH-41, recently pur- 
chased by the U. S. Army for its air 
“arm,”’ combines the latest in design 
and engineering advances to give oper- 
ating and maintenance performance 
never before experienced in the heli- 
copter field! 


For example, the engine—mounted in 
the nose of the fuselage—makes in- 
Stallation and servicing easy, provides 
extra cargo of passenger space. 
Cessna has made the rotor assembly 
aerodynamically clean. Also, the drive 
system on the new YH-41 is a master- 
piece of simplicity, has a minimum of 
parts—conveniently located for easy 
servicing. 


Offering multi-utility uses, the 4-place 
YH-41, at 3,000 Ibs. gross weight, can 
climb higher, faster than any other 
helicopter in its class—sea level to 
10,000 ft. in less than 12 minutes! Its 
speed is the fastest in the light heli- 
copter field. 


CESSNA AIRCRAFT CO., WICHITA, KANSAS 





BENDIX 
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bl 
Bendix Pioneering developed the first instrument to compute both Mach 
and airspeed—the forerunner of the modern Mach-airspeed indicator 
The present-day Bendix Type 1450 computes and indicates Mach 
number, equivalent airspeed and subsonic and supersonic calibrated air- 
speed in knots. Its significant features include: 
@ Expanded indication at approach and landing speeds. 
@ Maximum airspeed and Mach limits pre-set for the specific aircraft. 
@ Mach range from 0.5 to 2.2. 
@ Airspeed indication from 80 to 850 knots with a landing speed index 
of 105 to 700 knots 
@ Operational range from 1,000’ to 80,000° pressure altitude 
In today’s complete line of high-performance Bendix Mach-Airspeed 
Indicators, you can be sure there's a model that will serve your individual 
needs best. You can be sure, too, that all indicators are designed and built 
to high Bendix standards established in over 35 years’ development and 
manufacture of better aircraft instrumentation 
We invite you to bring us your problem and get our recommendations on 
the most efficient answer. PIONEER-CENTRAL DIVISION, BENDIX AVIATION 
CORPORATION, DAVENPORT, IOWA, 
West Coast Office: 117 E. Providencia, Burbank, Calif. 


Expert Sales & Service: Bendix international Division, 205 E. 42nd St., New York 17, N. Y. 
Conedian AMiiote: Aviotion Electric, itd., 200 Lourention Bivd., Montreal, Que. 


Pioneer-Central Division ” Condi” 





MACH-AIRSPEED INDICATOR 





1, Colombia 1, Costa Rica 2, Japan ! 
Laos 2, Mexico 5, New Zealand 7 
Norway 1, Peru 2, Philippines 1, Portu 
gal 2, Switzerland 1, Union of South: 
Africa 2, and Uruguay 6. 

Exports by the five companics 
January represented 16.2% of the firms 
total unit deliveries and 13.6% of theu 
dollar volume. Figures for January 195¢ 
were 17.7% and 12.4% respectivel) 


State Bill Requires 
Air Taxi Certification 


Annual certification of all air taxi 
operations in Wyoming is required in 
a bill passed recently by the state legis 
lature. The measure provides that ov 
or before the first Monday in May each 
year, starting in 1957, air taxi firms must 
certify that: 

All aircraft be insured for a minimum 
of $50,000 bodily injury (excluding pas 
sengers) and property damage liability 
and $10,000 passenger reliability per 
seat, excluding the pilot. 

All pilots shall have a commercial 
certificate and 400 hr. solo time includ 
ing 100 hr. cross-country. A pilot with 
less than 400 hr. may apply upon recom- 
mendation of a certificated operator who 
verifies that the pilot is operating under 
strict supervision and control. 

All aircraft must be maintained to 
Civil Aeronautics Administration regu 
lations, including maintenance by a 
mechanic holding a CAA mechanic's 
certificate. The airplane must have 
ample hangar facilities at the principal 
place of business. 


PRIVATE LINES 





lour-place Queen Bee all-metal light 
plane being built by Bee Aviation Assn 
Inc., San Diego, will be flight tested 
this autumn. Powered by a 180-hp. L) 
coming, it is designed to cruise at 150 
mph. Price will be about $12,000 


Cessna 310 No, 500 was delivered to 
1 Uruguayan rancher. First production 
310 was delivered late in 1954... . Air 
lorce is specifving Narco Sapphire 1016 
VII communications equipment for 
its 80 Cessna 310s. Equipment ordc: 
totaled $125,760 for 1,016 units 


Bell 47G is being used by Rhodesian 
Selection Trust Group of copper min 
ing companies to prospect remote arcas 
of Mwinilunga and Chisagwa, Central 
Africa. 


Detailed survey of agricultural avia 
tion activities is being made by Aerial 
Applicator Division of National Avia- 
tion ‘Trades Assn. Questionnaire cover 
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ing over 60 factors is being distnbuted 
to applicators, with data to be processed 
on IBM cards. Survey covers operators 
revenues, investments, type of aircraft, 
work performed, charges, personnel, m 
surance coverages. Survey may be made 
m annual affair 


On Mark Engineering Co., Douglas 
B-26 conversion specialist, moved from 
Glendale, Calif., to San Fernando Val 
lev Airport, Van Nuvs. Its new facility, 
costing $500,000 to erect, covers 35,000 
sq. ft. Additional expansion is sched 
uled in the next two vears 


New York City Police Department is 
eetting three float-equipped Bell 47-J 
four-place Ranger helicopters 


All Cessna 310 owners, aircraft serials 
through 35392. ar requested by CAA 
to check outboard aileron hinge for 
cracks in the upper flange adjacent to 
the bearmg. Any cracked hinges must 
be replaced with new redesigned hinge 
part number OS24006-1, left, and 
0524006-2, right) not later than Apr. 15 


Airport Drainage, new cdition, 1s 
Wailable from Supermtcndent of Docu 
ments, Washington 25, D. C.: 50 cents 


Argentine Army purchased || Piper 
1-21 Super Cubs for artillery observa 
tion and a Cessna 310 for the Army 
commandcr-in-chiet A Cessna 310 
so will be obtamed for the general 
staff. Dive Piper Apaches are destined 
for the First Anny, Cavalry Command 
ind the = Patagonia and = Neuquen 
Mountain groups 


Scientific advisory board lias been 
established by Tlvcon Aenal Survevs 
Inc., Pasadena, Calif., to keep the firm 
informed on the state of the art m this 
ficld 


Agusta-Bell 47G-2 helicopter, built 
in Italy under license, has been granted 
an increase in gross weight from 2,332 
lb. to 2,442 Ib. by the Itahan govern 
ment 


Executive interior for special Vicker 
Viscount to be used by Brazilian pre 
dent was installed by Field Aircraft 
Services, Ltd. England. Vhe firm also 
has developed a pictorial maimtenance 
chedule for the Viscount showing all 
routine overhaul functions on 70 page 
of coded perspective drawings. bichds 
states that this manual reduces the sizc 
of the nonnal schedule by 50 , reduces 
techmical records paper work by a third 
hiclds have built a full-scale Viscount 
fuselage mock-up to develop executive 
intenors to customers specifications 


Beech T'win-Bonanza has becn added 
to Chesapeake & Ohio Railway 
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STURDY, FAST ACTING 
RESISTANCE BULBS BY LEWIS 


ay THREADED, PROBE TYPE 
FREE AIR TYPE, MS28038-1 3a MS$28034-1 and MS28034-2 
to MIL-B-8598 4 to MIL-B-7990 





— 
CYLINDERHEAD, | | 
BAYONET TYPE | 
AN5546-1 to 


MIL-B-5491 ait Se 








PROBE TYPE, 
WITH ADJUST- 
ABLE STAINLESS 
STEEL STUFFING- 
GLAND 








‘FOR DEPENDABLE TEMPERATURE MEASUREMENTS, USE 
LEWIS BULBS WITH LEWIS RESISTANCE THERMOMETERS. 


the LEWIS ENGINEERING COMPANY 


maugatwek,.coen nn ess 6 OM 


: ASCOP SWITCHES 
: Help Spearhead Ramjet Research 
in the Lockheed X-7 


The needie-nosed X-7 is playing a major role in the 
development of powerful new engines for Air Research & 
Development Command ramiet missiles. ASCOP high speed 
rotary sampling switches are employed to provide detailed 
information on rate of climb, flight attitude, supersonic air 
speed, temperature, stress and other statistics that will con- 
tribute to successful ramjet operation. ASCOP is the leading 
manufacturer of rotary sampling switches and hos over 200 
standard models for use in telemetering, drift compensation, 
thermocouple sampling, radar display and countless other 
applications. Write for complete details. 


APPLIED SCIENCE CORP. OF PRINCETON 


P.O. Bex 44, Princeton, N.J. « Phone Pleinsheore 93-4141 
1641 S$. LeCienege Bivd., Los Angeles 35, Collf. 


>--ASCOP ,; 
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SALT-SPRAY 


-65° 


Ulvetreted eheve ere « few of the meny 
envirenmentel conditions which these 
compect timers ere designed | te with- 
stand. Mere rigid 


con be met na special consideration. 
Bulletin AWH T0401 Describes 
6400 Series — DC units 
11400 Series — AC units 
24300 Series — 400 « ‘Adios unite 
Neminal Range bad Adjustment: 6-1 
Timers 
AN Aon. tgp 
Hermetic Adjveting Knob 
Giass Windew end Calibrated Die! 








Time OMAY RANGE — 
SECONDS O8 MineUTES 
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Shewn in the chart are typical ranges available in these units. Special 
ranges ncn. can be naires te meet specific requirements, 


Write for Bulletin AWH TD401 


"A.W-HAYDON @ompany 


222 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
Design end Manufacture of Electro-Mechanical Timing Devices 
PREFERRED WHERE PERFORMANCE {I$ PARAMOUNT, 





business plane roster, which also 
includes a DC-3. The light twin was 
recently used by C&O to check flood 
damage along its properties in eastern 
Kentucky and southwest West Virginia. 
The C&O fleet is operated by Capital 
Airlines under contract. 


Landing strips can be established on 
farm acreage set aside under the 
Department of Agriculture’s 3-10 year 
conservation reserve program or the 
three-year annual acreage reserve. As 
long as the landing strips are used for 
non-commercial purposes, the owner of 
the property may still get Soil Bank 
payments for placing the land in reserve. 


Hangar fire, attributed to clectrical 
short circuit, destroyed William Falck’s 
midget racer “Rivets” in addition to 
nine other private aircraft at Warwick 
Airport, N. Y. Hangar and planes were 


not fully insured. 


First 16 Brazilian-built Fokker S-11 
single-engine trainers were delivered to 
the Brazilian air force. 


Radome installation for Twin Beech 
D18 and E18 for use with new light 
weight weather radars, such as RCA 
AVQ-50, is offered by Chamberlain 
Aviation Corp., Akron, Ohio. ‘The 
molded Fiberglas sandwich construc 
tion radome is hinged for access to the 
equipment. s, 


Owners of aircraft using Sensenich 
M76AM-2 propellers, equipping the 
135-hp. Lycoming 0290-D2, are advised 
by the manufacturer that the propeller 
should be condemned if it has over 
500 hr. or any nicks in the tips 
Sensenich will allow $105 on the old 
prop in exchanges. 


Two hangars to house business planes 
up through Cessna 620 and Vickers 
Viscount size are under construction 
by Lane Air Services, Port Columbus, 
Ohio. The Dresser-Ideco structures will 
measure 142 ft. x 120 ft. and 172 ft 
x 96 ft. Lounge and corporation office 
areas are also provided. Lane now 
houses over 40 business and private 
aircraft. 


Second and third Beech 95 Travel 
Al light twin units are nearnng com 
pletion. Experimental work on sound 
reduction in the new business planes, 
primarily with engine arrangement, 
have reduced the internal noise levels 
by about half in the front scats and 
three-quarters in the rear seats, accord 
ing to Beech. First production ‘Travel 
Airs should be off the lines in late 
pring. 
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Northrop Executives Use Bell Helicopter 


New Bell 47-] Ranger four-place helicopter is being used by Northrop Aircraft, Inc., to 
expedite travel of executives and high-priority mail at its Southern California plants. 
Whitley Collins (left), Northrop president and C. H. Miller, vice president-administration, 
are shown arriving at the firm’s main plant at Hawthorne Municipal Airport. Northrop 
reports the Ranger is shaving travel time for mail and personnel from Hawthorne to its 
Anaheim Division to 22 min.; to its Radioplane subsidiary at Van Nuys from an hour to 
18 min, Urgent parts are also carried. Northrop’s business aircraft fleet includes a DC-3 
operated on a scheduled basis between Palmdale test center and Edwards AFB and a 
Twin Beech 18: The helicopter also is available for rescue work. 





U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 


January 1957 





Aircraft Builder's Net Billing Price 
Make and Model 
Janvary Janvery 


Aero Design 560-A 1 $1,416,000 
680 18 


Beech 35 Bonenza 41 
50 Twin-Bonanira 15 
18 Executive W 
Callair A-4 2 
Cessna 1708 6 
172 58 
180 40 
182 81 
310 15 
Champion 7EC Traveler 13 
Colonial C-1 Skimmer 3 
Helio H-391B Courier 2 
Mooney Mk. 20 6 
Piper PA-18 Super Cub 26 
PA-18A Super Cub 40 
PA-22 Tri-Pacer 123 
PA-23 Apache 48 
Taylorcraft Mk. 20 1 , 865 
Trecker Aircraft Corp Royal Gull 0 0 


Totals 550 $9,802,704 





For comparison, the monvfacturers listed above with the exception of Colonial which 
begon deliveries in August, in Janvary 1956 delivered 527 aircraft with a total net billing 


valve of $8,384,378. 





Source: Compiled by AVIATION WEEK from manufacturers’ seports. 
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Northrop Reorganizes 
Corporate Structure 


Changes im the corporate structur 
of Northrop Aircraft, Ine., have created 
new vice president positions and estab 
lished operations under a line division 
irmangement 

\s approved by the Northrop board 
ot chirectors the overall Northrop Can 
poration Northrop Aircraft, [ne with 
Witley (¢ Collin ' president will 
mclude these position 
@ Robert R. Miller, who was vice press 
dent and general manager of Northrop 
continues as corporation vice president 
and becomes general manager of the 
newly created Northrop Division which 
COMPTises Northrop Hlawthome oper 
ations and related amcratt and raiissile 
facilities 
© Kdgar Schmued, who was Northiop 
Vice president chnygiecnng boconn 
corporate Vice pr rdont techmacal 
@ Charles C. Cillev, treasurer, becomes 
vice president, finance 
el. V. Jones, formerly director of 
development planning, becomes vice 
president corporate dev lopment plan 
ning 
@William Larabee, former cxecutiv 
vice president of Northrop’s subsidian 
Racdioplane Co., becom corporition 
vice: president legal 
eGeore Gore continucs as Nor 
throp’s secretary and also will act a 
legal counsel of the Northrop Division 
eS. W. ‘Towle, Jr, Northrop Wash 
ington representative md 1. Hf. Coates 
the Company's Davton, Ohio repr 
sentative, become assistant secretaries of 
the corporation 
@ Irving Roth continues as assistant to 
the president, 

The new Northrop Division ap 
pointinents include 
eDr. William F. Ballhaus, who lx 
comes division vice president and chief 
engineer. He was formerly Northrop’s 
chief engineer 
@ Dan Hi. Pill, clevated to the post of 
treasurer, Was former treasurer of Radio 
plane. 

Other officers of Northrop Division 
mclude: John R. Allison, vice presi 
dent-customer relation Richard R 
Nolan, vice president-manufacturing; 
( Hf. Niller ce president-admuns 
tration; J. G. MacDonnel, assistant 
treasurer, and A. C. Morgan, assistant 
ecrctary, 


Pure Research Group 
Investigates Gravity 
New York—Gravity must be under 
tood before it can be controlled, Wel 
Cane \ Bender RI \S Re carch 


Jastitute for Advanced Stud Balts 
more, Nid., told a recent Chapter mect 


121 





JOHNNIE MARTIN, 
ONE OF AMERICA’S 
VETERAN TEST PILOTS 
SALUTES 


COMMANDER 680 SUPER 


“We find in the Aero Commander 680 Super the 
highest cruising speeds coupled with low main- 
tenance costs plus excellent stability and control, 
especially in the approach and landing 
configuration, making this airplane a 

dream come true to all pilots who 


J. F. “Johnnie” Martin, assistant director of Flight Test 

for Douglas Aircraft Company ts recognized as one of the nation’s 

outstanding test pilots. From his first solo flight, back in 1927, Johnnie's life 

has been a continuing experience in flying and testing airplanes. As the Douglas test pilot, 
he tests all types of aircraft, including the record holding “Skystreak” and “Skyrocket.” 


He was chict pilot for Douglas betore being elevated to his present position 





For complete information see your nearest 


Aero Commander distributor or write for Catalog 128-5 


AERO DESIGN & ENGINEERING CO TULAKES AIRPORT © P.O. BOX 118 © SETHANY, OKLAHOMA 

















ing of the Institute of Aeronautical 
Sciences, Bayshore, L. I, 

Anti-gravity in the sense of devices 
which repudiate or circumvent the 
pull of gravity is out of the question at 
this time, the vice president of the Mar- 
tin Co. pure research subsidiary said. 
Inventors who talk of levitation gadgets 
don’t appreciate that we have only su 
perficial understanding of the mechan- 
ism of gravity. 

Unlike many other ficlds where crea 
tive engineering techniques are being 
applied with continuing success, Bender 
indicated that the understanding and 
control of gravity phenomena may take 
the whole careers of dedicated scientists 
of the Newton and Finstein breed be- 
fore the groundwork has been laid so 
that the problem can be defined and 
attacked by engineers. 

At RIAS, less than a_ half-dozen 
scientists are hacking away at our “‘sea 
of gravity ignorance.” They are tackling 
such questions as 
¢ Is Einstein’s concept of the curvature 
of light under gravitational fields correct 
or is there gravitational radiation? 
els gravitational mass really the san 
as inertial mass? 

RIAS theoreticians would like to 
extend the general theory of Einstein 
down to explain the particle actions 
now handled by quantum mechanics 
RIAS  experimenticians would like to 
redo certain experiments in the labora 
tory which formerly have only been 
performed on the celestial or astro 
nemical scale. Particularly, they would 
like to determine the red shift in light 
waves as thev are influenced by in 
creasing gravitational fields. ‘This is a 
measure of how light slows down as 
the strength of the gravitational field 
increases. 

The problem with gravitational ex 
periments in the laboratory is that the 
gravitv forces are so very much smaller 
than the other clectro-static and mag 
netic forces that thev are almost im 
possible to detect. RIAS | scientists 
are hoping that they can use atomic 
clock time standards with accuracies 
of one part in 10°. 

RIAS, Bender explamed, has been 
the Martin Co.'s wav of implementing 
ite conviction that our country must 
encourage really basic research. RIAS 
hopes to make research “at the Ein- 
stein level” financially attractive to 
gifted scicntists 

Martin has no direct intention of 
gain from RIAS, said Bender. RIAS ts 
as open to any other company as it 1s 
to Martin. Martin hopes that RIAS 
will serve as an example and that there 
will soon be this sort of research 
pursucd on a national level 

Although Martin does not plan for 
profit from RIAS, it does hope that the 
cost of its operation will be offset by 
government research contracts. 


AVIATION WEEK, March 18, 1957 





NEW... 


TEFLON- New Ben-Har Braided Lacing and Winding Tape 


combines two superior insulation materials—-DuPont 


GLASS Teflon and glass fibers. Fibers are Teflon coated 


before braiding to maintain rough texture and assure 
tight knots—-and to climinate abrasive action of the 
FIBER glass. Ben-Har Tapes will not shrink and cut 
through insulated wires. They are pliable from 


LA CIN G 100°F. to 500°F. They are non-absorbent and inert 


to most known chemicals and oils . . . completely 
TAPE wax-free and fungus proof 

Available in 3/64, 1/16, 3/32 and 1/4 inch widths, 

in Offwhite. Also available in 8 colors and Black on 

special order. Write for prices and samples 


BENTLEY, HARRIS MANUFACTURING Co, 
2103 Barclay St. Conshohocken, Pa 


BENTLEY, HARRIS Lbergla INSULATIONS 


*T.M. Owens Corning 


Curtiss-Wright Corporation, with multi-plant operations in many sections 
of the country, has a permanent program of diversified product expansion 
which presents unusual opportunities for engineers in many fields of re 
search and development. There are immediate openings for 


FLIGHT TEST ENGINEER with several years’ experience as head 
of flight test section for aircraft or missile manufacturer, to organize and 
operate analysis section at new defense plants and at military proving 
ground. He will set up test procedures for military services and work with 
laboratory and environment test sections. Headquarters will be in Utica, 
Michigan. 

TECHNICAL — COMPRESSOR DESIGN — to direct activity embracing 
cascade testing, single stage and small scale multi-stage testing in addition 
to directing design for full scale engine. Should have at least 10 years’ ex- 
perience in field of axial compressor design and development. Position 
is in Wood-Ridge, New Jersey 


Write in complete confulence to: 
R. G. Conrad, Mgr. Engr. Recruitment, Dept. A-2, 
Curtiss-Wright Corporation, Wood-Ridge, N.J. 


Other positions at all experience levels 








) CURTISS-WRIGHT 





FINEST AIRCRAFT 


~~ | 


POLISH o «+ 





If you're looki for d and su 
shine . . . then you're ‘looking for b 
Just one second to take the special he nee 
nated wadding out of the can; another second 
and Wadpol working fast and safely: re- 
moving from 
wing and fuselage curtmoess seconds more 
and you'll see that b drag 
free adpol finish appearing. Famous a 
lines, manufacturers, milita aircraft and 
V.LP. planes all over the world choose Wad- 
poi ior its brilliant results, real -lastin: 
durability and complete safety. all 
metal and paint suriaces too. 


JOVE (Regd.) 








DISTRIBUTORS 
aie WAD POLL 
DE HAVILLAND AIRCRAFT INC., 


MARINE AiR TERMINAL, 


LA GUARDIA, NEW YORK. 


DTD 900/4438 


CANADA censates, mien 
MALTON, ONTARIO. 


Made in England by: VALAY INDUSTRIES LTD., 186, Campden Hill Road, London, W.8. 


0n68/2977 


Flight Investigations | 


HUMAN FACTORS 
OPERATIONS RESEARCH 


The Sperry Flight Research Organization is seeking technical person- 
nel interested in flight investigations relating to human engineering 


and operations research. 


= 

= 
The positions will provide opportunities for research in human factor 
problems involving aircraft mission requirements, control, and dis- 
plays. The theoretical and experimental studies will be particularly 
appealing to those interested in improving the performance of all 

= types of pilot-airplane combinations. 

= 

= 

s 

4 

= 

= 

4 

= 

= 

= 

= 


These positions are located at 
Mac Arthur Field, Long Island 


APPLY IN PERSON OR SUBMIT RESUME 
TO MR. JOSEPH W. DWYER, EMPLOYMENT MANAGER 


SPERRY 


GYROSCOPE COMPANY 
Division of Sperry Rand Corp. 
Great Neck, L. |., N. Y. 


Marcus Ave. and Lakeville Rd. 


our Flight Reseurch Center at 


SUUUHAUUAUOAUAUAUEAEADEDEOUAUEADAUAUUGUAUEDOAUADAUEAUAUALANUAOUNGDAGEAUGUONONUODEGONOOUEOUADEGEOUAUONUAGEDEGOOUAUEUENONDONaGoNoONoNvONoOOeOONUNE 


Contract Signed for 
Airborne Control Unit 


Contract for the first airborne in 
stallation of Electro-‘Span (AW Dec. 

1954, p. 74) to be used as a source 
of air traffic control information has 
been signed by Pacific Division, Bendix 
Aviation Corp. and the Army’s Signal 
Corps. 

The installation will use non-minia 
tured, off-the-shelf cquipment which 
will weigh about 30 Ib., according to 
Bendix. 

Initial installations will require the 
pilot to insert desired information—air 
speed, altitude, course, etc., through 
use of thumb whecls. Later models 
will derive information from digetized 
instruments. 

With such a set-up, pilot could send 
all required data to an airport control 
tower in a matter of milli-seconds by 
pushing a button. 

Information transmission, using tele- 
metering principles, is extremely accu 
rate, Bendix says. 


Army Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over, as released 
by Army Contracting Offices: 


KEDSTONE AKSENAL, Hunteville, Ala. 
Golden Hear Ol Co., 325 W. Bighth St 
Los Angeles 14, Calif., Item IA, 1915 gals 
of oll, hydraulic low temperature, petroleum 
base «pecs MI’I)-2067, in one gallon cans 
Item 2A 2000 gals of oil, hydraulic, low 
petroleum base specs MPI! 


temperature, 
5 gallon cans (PR RSP-57-52) 


2067, in 
$2522 

Gieo., Meriwether, Inc 1712 jth Ave 
Birmingham, Ala Item each, Lathe, pre 
cision toolmaker, Monarch Ser 61, Plus 16 
items of accessories 1 itern east, lathe 
precision toolmaker, 13 x 54° centers, mon 
arch 61, plus 10 items of accessories 1 lot 
lathe, sensitive precision toolmaker, 10 x 20 
centers, monarch EE, plus 53 items of ac 
cessories ; | item east, lathe 16 x 30” ers 
Engine Model 131, monarch series 62 plus 
13 items of accessories.. (PR ME-745-56 
ME-768-56), $7100 

Consultants A Designers, Ine., 
Eleventh Avenue New York 36, N. Y 
Engineering and Drafting service, (PR SPS 
3-12-57) Job, $56569 


CAA Contracts 


Following is a list of contracts an 
nounced by the Civil Aeronautics Ad 
ministration 


Eastern Steel Products Corp., Rocks 
Mount, N. (., $241,490 for 62 counterpoises 
used in installation of VORs 

Teletype Corp., Chicago, $120,242.94 for 
teletype equipment and ar parts 

Sperry Syrzessee Co., Cireat Neck, L. I 
a me for one model SP-20 Gyro 
pilot Flight Control System and three (6a 
(iyrosyns and parts 

Land-Air tne., Chicago, $54.67 
neering study on intermediate 
flight inspection 

Tektronic Inc., Baltimore, $45,560 for So 
Synchroscopes, Model 545 

Polaroid Electronics Corp., Long Island 
City, X y $44,590 for seven spectrum 
analyzers 

Winpower Manufacturing Ce., Benton 
Iowa, $234,950 for 10 engine generator sets 
and instruction books 

Sylvania Electric Products Ine., Salem 


0 for engi 
altitude 
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ENGINEERS... 


Would you like to learn how the “MAC Engineer” 
lives and plays? This pamphlet contains color 
pictures of typical middle-income homes in 
suburban St. Louis, and actual figures of cost, 
taxes, and utilines. With cach home are 

pictures of ne atby public schools. Also, cost 
Comparisons are mac with other mC A CONCCTMIN 
general cost of living, state gasoline tax, and 

state income tax. A two-year weather 


pr ture is include d 


We have not attempted to describe the “hospitable 
nature” of our neighbors. We hope you and your 


family will discover this for yourselves 


To secure this attractive four-color brochure, 


complete and mail the coupon below 


MACareers Are Successful Careers! 


Mail to 
R. F. KALETTA 
Technical Placement Supy 
P.O. Box 516, St. Lous 3, Missouri 


Please send me your pamphiet, ‘St. Louis, A Good Place 
To Live And Raise A Family! 


Nome 


Address 


7 
| 
| 
| 
! 
| 





4 
at CONVAIR-FORT WORTH 


ing leo Tipe: 
re our country's security? 

US hy er Hes yale 
atest and m fice GOA ek aieed” projects to 

iat a te Hight test and production stage at CONVAIR—Fort Worth 

iy, je the all new delta-wing 8-58, America's first supersonic 
bomber. Nearly half-a-hundred other Air Force contracts now on 
hand require the application of imaginative thinking and o 
compelling urge to explore the unknown. 


investigate—prove it to yourself—"Your Future is NOW 
—at CONVAIR—Fort Worth!" 


TO DAY .... write, wire or telephone Pirshing 8-7311 
MR. H. A. BODLEY, Engineering Personne! 


CONVAIR 


CV FORT WORTH GD 


SS —s vor Wort, Texas a 
CONVAIR—A DIVISION OF GENERAL DYNAMICS CORPORATION 


126 











Mass, $22,430 for 2,000 transformers 

Maryland Electronic Manufacturing Corp., 
College Park, Md... $13,552.50 for three in- 
strument landing system monitors and spare 
parts 

Consolidated Electrodynamics Corp., [as 
adena, Calif., $12,899 for electronics testing 
equipment. 

Collins Kadie Coe., Cedar Rapids, lowa 
$11,247.76 for two 360 channel type 51X-1A 
VHF receivers and two 360 channel Type 
1714 VHE transmitters and spare parts 

Bendix Aviation Corp., Uendix HRadio Ii- 
vision, Baltimore, $8,976 for 16 model 
MN-53B marker beacons 

Collins Kadie Co., Washington, $1,000 for 
components for integrated fight system 

General Electrie Co.. Syracuse, N. Y., 
$817.87 for antenna drive motor and brake 
assembly 


USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
by Air Force Contracting Offices 


AIR FORCE CAMBRIDGE KESEAKCH 
CENTER, Air Kesearch and Development 
Command, Laurence G. Hanscom Field, 
Hedford, Mass. 

Board of Trustees of the Leland Stan- 
ford dr. University, Stanford, Callf., devel 
opment of high power TWT and hybrid 
tubes, AFI9 (604)-1924, Job, $450000 

The Johns Hopkins University, Sith and 
(Charles Sts altimore 18, Mad Research 
for representation and analysis of signals 
AF (604) 1941, Job, $30000, 

University of Hawaii, Honolulu t4, T H 
Research directed toward the study of the 
formation, intensification and movement 
of typhoons in the TPacifie Area AFIS 
(604)-1942, Job, $2565] 


AIK PORCE MISSILE TEST CENTER, Air 
Kesearch and Development Command Pat- 
rick Alr Force Base, Fla. 

Vitro Laboratories, Division of Vitro 
‘Corporation of America, 200 leasant Val 
ley Way West Orange N. J Amended 
specifications and increase in quantity of 
Terminal Timing uints to be fabricated 
(PR 57-1019), Job, $45460 


OKLAHOMA CITY AIR MATERIEL AKEA, 
Tinker Alr Force Base, Okla. 


Thompson Products, Ime. 25555 Muclid 
\venue Cleveland 17, Ohio, Overhaul & 
Modification of Turbine Fuel Pumps, ©Oc 
729576), Job, $6426 

Gieneral Eleetrie Co. Kvendale (ohio 
Overhaul of YJ/J79-l1/3 Turbojet En- 
vines (€€0°-69917-C'l) Job. 8623055 

General Motors Corp., Allison Division 
Indianapolis, Ind, Civerhaul & Modification 

Reduction Gear, Rear Turbine earings 
main fuel control and Coordinator¢ Compo 
nents parts of T56 aircraft engine) (on 
TS7TSST and OC°-7T37589) Job, S458000 
The Garrett Corp., Alliesearch Manufac 
turing Company livision MNOl Sepulveda 
Bivd., Los Angeles 45, Calif 

Gieneral Eleetrie Co.. Las Angeles Air 
raft Apparatus Service Shop, Ontario In 
ternational Airport, Omtario, Calif (iver 
haul, Modification and Technical order 
ompliance of turbo superchargers (M"- 
129615), Job, $658987 


TOPEKA AIR FORCE STATION, Topeka 
han. 

The Boston Metals Co., I) 0) Hox toe 
Chester, Pa., Chain 108 shot $80%252, (Wire 
(juote), Baldt Anchor Chain & Forge div 

Collins Eng. Co. 9050 Washington Hivd 
Culver City, Calif... Cap. (IFH 14-604-56- 
1251) 400000 va 87136 

National Lock Co., 190T2 Seventh Street 
S. KF. Roekford, Il Serews, «IFES 14-6e4 
56-1251) 19000 ea, $262361 

Aeroquip Corp., 300 South Hast Ave 
Jackson Mich Nut, (IFES 14-604-56-1114) 
[0000 ea $46800 

Key nolds Metals Co., 2500 8 Srd St Leuls 

lle 1, Ky Alum Alloy sheet, «IF 14 
604-56-1212) oGgn0 Ih, $227260 

Celanese Corp., of America, 180 Madison 
\venue New York 16 N y Methanol 
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Aeronautical 
THROAT SPECIALISTS 


poked holes in our windtunnel... 


... and thus accomplished another basic Cornell contribution to the 
aeronautical sciences. The idea of perforated-throat test sections was 
conceived six years ago as part of a self-sponsored CAL research program, 
Our first experimental model minimized the shock interference in the 
low supersonic range and pointed the way to realistic wind tunnel tests 
in the transonic region. Subsequent test sections ranging in size up to 
3 by 4 feet have been operated for the past five years. 


The majority of US. missiles and many currently operational fighter 
aircraft have been tested in our ever-improving facilities. The present 
CAL 8-foot Transonic Wind Tunnel, just completed, promises to yield 
even more answers to the pressing questions raised by this era of 
high speed flight. 


The CAL staff of 1200 is also performing research in many other areas — 
variable stability aircraft, wing-body interference, flutter, and hyper 
sonics, to name a few. Fulfilling the demands of original work is a habit 
at CAL. If you are interested in learning more about the work we do, 
or the possibilities of joining our staff, we invite your mnime diate inquiry, 
We have prepared a factual, well-illustrated, 68-page report which will 
be sent — free of charge — at your request. 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


4 Free of Cornell University 
REPORT 


— —_— ee — — ee —_— —_—_—_— —_—_—_ —_— — —« —~ — 
I W. V. Diefenbach 


CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


Please send me a copy of ‘‘A Decade of Research." 


Name 
Street 
Zone State 


Piease include employment information 





THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 


THE MAN WE MEAN IS A COMPOSITE of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com: 
plements the editorial section of this magazine 
— the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry's front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 








(IFB 14-604-57-161) 960000 gl., $227360" 

Shelf Chemical Corp., 380 Madison A 
enue, New York 17, N. Y., Alcohol, (IFi 
14-664-56-1106) 200000 gl., $82000. 

American Chain & Cable Co., Ine., 6) 
Stephenson Uldg., Detroit 2, Mich., Wir 
(IFB 14-604-5723), 3804 RS, $1123086 

United Wire & Supply Corp., 1497 Elin 
wood Ave., Providence 7, R. L, Alum Allo 
Tubing, <(IFB  14-604-56-130) 1770 1 
$26911. 


ROME AIK FORCE DEPOT, Griffis Air 
Force Base, N.Y. 

Rockbestos Products Corp., New Haven 4 
Conn., Cable-special purpose, Mfg., I’/N 
RSS80 66500 feet, (RFP 30-63556-4117) 
$239900. 

General Electric Co., 1285 Boston Ave 
Bridgeport 2, Conn., Cable-power elec. Ec! 
RAIM" 2442 5 conduc., 14 AWG 500000 Ft 
PR's 590846 and 590843, $28105 

Federal Television Corp., 19-10 24rd Ter 
race, Long Island City, N. Y. Relay Motor 
RE-27/3/FSA 1248 ea., PR 470344 $122820 

Federal Television Corp., 19-10 Terrac« 
Long Island City 5, N. Y. AM-1442 SA 1170 
ea (RFP 20-635-56-5019), $58037. 


Navy Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over, as released 
by Navv Contracting Offices: 


SUPPLY DEPARTMENT, NAVAL AIK 
MATERIAL CENTER, Naval Base, Phila 
delphia 12, Va. 

tnoin Wire Rope Corp., 2100 Manchester 
Avenue, Kansas City, Mo., Wire rope 6 x 1% 
preformed high = strength uncoated for 
aircraft launching and arresting, Military 
spec MIL-W-6015A(ASG) 18” dia x 2000 ft 
17 reels NI-5633582 (IF B-156-20-57) 156 
20049/57B), 51000 ft., $26673 


NAVY DEPARTMENT, Bureau of Aero- 
mauticos, Washington 25, D. ©€.. 

Packard-Bell Co., 125335 West Olympk 
Itivd., Low Angeles, California., APX-6 Ke 
ceiver-Transmitters, NOas 56--952—-f (PD 
$31-746156) 2935, $1735343 

Foster D. Snell, Inc., 39 West 15th Street 
New York 11, N y Experimental and 
development services for the development 
of an anti-icing and de-icing compount Noas 
66-1111 © (AK-42-1940-57) $25000 

Kadio Keceptor Co., Inc., 240 Wythe Ave 
nue Brooklvn 11, N. Y¥ ARW-55 Trans 
mitters NOAS 56-818-f (PD)-33-7856-56) 109 
$204asa2 


ELECTRONICS SUPPLY OFFICE, Great 
Lakes, Hl. 

Microwave Associates, Inc., 22 Cum 
mington St toston 15, Mass., Tube Type 
2j42, MIL-K-1002 (Navy) and MIL-E-IC 
NI 268-80311 CIR'R-126-32-57) 455 © 
$36173. 

Homac Laboratories, [ni Selem Road 
Beverly Mass., Tube Type 1155, MIL-kE 
1/994 and MIL-E-1C; Ni26s--79544, (RED 
16k66/56) S76 ea., STO0RO 

Western Electric Co., Inc., North Carolina 
Works Winston-Salem, N.C. Network pulse 
forming rt) AN/SPG-34, symbol 1-t-1 
Navy type, 53211 Western Electric No. [D- 
169300 Ni268-7T91544 CREP-46551/56) &7e 
ea $70000 

Airton, Inc., 1101 West Elizabeth Ave 
Linden, N. J., Phase adjuster: airton, In: 
Part No, L-330043 mod bourd dwe No 
Lp4la42s N126s8-79574 (REP3365/57) 
200 ea $50630 

rr. Kh. Mallory &Co., Inc Battery Division 
North Tarrytown N Y Battery Drs 
Mercury typw Mallory typw RM-42kh 
Ni26s-80159 (REP-86826/56), 33505 ea 
$44562 

Sylvania Electric Products, Ini 109 Syl 
van Road, Woburn, Maas.. Tube type 20°36 
MIL-E-1/30, and MIL-E-1C, N126s-79317 
(REP-46117/56), 1600 ea., $50400 

Sylvania § Electric Products, -ine. i740 
Broadway, New York 9, N. Y. tube type 
6SLIWGT, MIL-E-1/62B and MIL-B-10 
N1268-80434, (REIP’-46239/56 and 3 »7) 
64926 ea. $93835 
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Put your VV in @ good S 


For the solution MAIL the coupon 





THE KAMAN AIRCRAFT CORPORATION 
71 Old Windsor Road 
Bloomfield, Conn. 


Send me solution to your rebus and information on Kaman. 
My engineering position is - 


KAMAN 


Name 
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WELDING PROGRESS REPORT 





Leading Aircraft Subcontractor 


Proves Job Shop 


Economy 


of Sciaky Counter Weld Control 


Electronic Welding Company of 
Los Angeles, California, has now 
completed over eight months pro- 
duction experience with the new 
Sciaky Predetermined Flectronic 
Counter Controlled Resistance 
Welder. Their experience proves 
that the advantages of the new Sciaky 
welder already proved in high pro- 
duction service apply equally to “job 
shop” requirements. 


Ease of Set-Up 
Is a Key Factor 


Mr. George Palmer, President of 
Electronic Welding Company, sums 
up his experience when he says, 
“The new Sciaky welder control 
gives us a definite advantage over the 
RC timer. We get unusual case of 
developing and repeating weld sched- 
ules, including those requiring certi- 
fication in accordance with Milspecs.” 


Versatility is Vital 
for Job Shop Operations 


The versatility of the Sciaky Pre- 
determined Electronic Counter Con- 
trolled Welder makes it the logical 
answer to Electronic Welding Com- 
pany’s requirements. Simple set-up 
mininizes the need for hard-to-get 
skilled labor. Its suitability for alumi- 
num, steel, stainless, jet engine al- 
loys, brass, ete., makes practical the 
use of the machine on both aircraft 
and non-aircraft work. 

\t Electronic Welding Company, 
a single Sciaky spot welder is used 
for work on the J-57 program and for 
airframe structurals in the F-104 and 
B52 programs. Current usage is two 
ten hour shifts per day 

Mr. Palmer states that “having 
a Sciaky Predetermined Electronic 
Counter Controlled Welder is al- 
most prerequisite to getting subcon- 
tracts from airframe and jet engine 
manufacturers and ordnance con- 


of Resistance Welding Machines in the World 
Sciaky Bros., Inc., 4935 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 





tractors as well as from commercial 
manufacturers who require the high- 
est standards of weld safety and 
economy.” 

To prove his confidence, Mr. 
Palmer has placed orders for two 
more of the new Sciaky Welders. 
One is a spot welder, the other a 
scam welder. 


Production Advantages 


Important to all who require safe, 
economical welds is the precise con- 
trol provided by the new Sciakv 
Welder. Users report that they get 
































precisely what they set on the weld- 
er. The machine cannot deviate from 
its setting and it is consistent 
throughout the entire range of ad- 
justment. 

Another advantage is the simplic- 
ity of maintenance. Plug-in sub-as- 
sembly control units make it possible 
to replace a unit in a matter of min- 
utes. Further, the plug-in feature 
permits easy addition of additional 
functions if they are ever required. 


Literature Available 

Technical bulletins completely de- 
scribing the new Sciaky Predeter- 
mined Electronic Counter Weld 
Control are available. Write on your 
company letterhead requesting Bul- 
Ietins 338 and 339. ‘There is no obli- 
gation. 











ELECTRONIC WELDING COMPANY'S new Sciaky Counter Control Welder. It is 
shown here welding an afterburner door for the Pratt & Whitney J-57 jet engine. 
Note the in-production use of a Brush recording welding analyzer. 


Largest A lanufacturers 


SSciany. 











SAFETY 





Throttle Linkage Suspected in PV Crash 


A Lockheed PV-1, N 64001, owned and 
operated by the Crane Company, crashed 
near Jeffersonville, Indiana, on May 15, 
1956, about 1038.’ All eight occupants— 
six passengers and two pilots—were killed 
and the aircraft was destroyed by impact. 
Fire did not follow. 


HISTORY OF THE FLIGHT 


The flight was for the purpose of trans- 
orting six Crane officials from Chicago, 
llinois, to Louisville, Kentucky, to attend 
a business convention. 

Departure was from O'Hare-Chicago In- 
ternational Airport on a VFR flight plan 
(changed en route to IFR) with the Crane 
Company's Chicf Pilot Randolph A. Mul 
herm in command, and Robert H. Robin 
cette, also a Crane pilot, as copilot. Gross 
weight upon departure was estimated to be 
27,360 pounds; the maximum permissible 
takeoff weight was 31,000 pounds 

Shortly after takeoff the pilot gave a 
routine report to Chicago radio of his time 
off as 0908 and his estimated clapsed flight 
time as one hour and 20 minutes. 

He did not request weather mformation 
at that time. Other radio contacts followed 
as the flight progressed, the final one being 
at 1034 over the Jeffersonville intersection. 

An approach was then started from that 
point to the Standiford Airport, 67 miles 
distant. During this approach the aircraft 
struck trees and crashed at a point one- 
half mile north of the Jeffersonville imter- 
section. (Sec attachment A,  showimg 
standard No. 2 ILS approach for Standiford 
Airport, with crash site marked. ) 


INVESTIGATION 


From the Jeffersonville mtersection to 
Standiford Airport the course is 190 degrees 
Phe direction of impact was about 175 de 
grees; the vertical angle was 45 degrees be 
low the horizontal. Just before striking the 
ground the aircraft tore through trees and 
then passed, nearly on its nght side, he 
tween two others 18 feet apart. (The span 
of the aircraft is 654 feet.) A large, open 
ficld was directly ahead 

Impact marks and distribution of the 
wreckage indicated that the aircraft first con 
tacted the ground on its nght wing and 
side, cartwheeling over the onto the 
left wing. Both engimes tore free he 
right engine bounced, or was dragged by 
sliding debris, from its self made ground 
gouge and came to rest adjacent to the left 
cngine, 

Practically all wreckage was m a space 66 
feet long and 20 feet wide, with a few part 
or components beyond and short of that 
area. From the first contact with trees to 
the most distant picce of wreckage wa 425 
feet. Fuel had sprayed and killed the foliage 


now 


‘Times herein are eastern standard based 
on the 24-hour clock ; distances are in nauti- 
cal miles. 
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MAP shows site of PV-1 crash near Jeffersonville, Ind., during approach. 


of nearby trees and remained m= ground 
hollows in appreciable quantities, ‘There was 
no evidence of sustamed or flash fire on any 
portion of the wreckage 

Study of the severeh distorted and trag 
mentary wreckage md cated that the land 
ing gear and wing f ep) were retracted at 
time of mnpact Nothing 
found to mdicate of even suggest that there 


whatever wa 
had been any maltunctionmg of the aug 
franc or ot may of ity Components or com 
trols prior to mupact 

Although much of the 
of the aircraft was damaged 
recognition = it 
some of the pree rash settings 

‘The red ADE control head was set at 
300 k The selector 
pass position The Louisville, Kentucky, low 
frequency range 1s 359 ke. The green ADI 
ompletely disintegrated 


racho equipment 
ilmost beyond 


was possible to determin 


witch was on com 


control head was 


and no reading was obtamable, however, 
the selector switch was on Compass position 
The ADF radio compass azimuth s ale war 
completely destroved 

The No. | omm bearmeg course selector 
indicated 330 degrees. The localizer and 
glide path needle were destroyed) ‘The No 
2 omni bearmg course selector was ce 
stroved I he 
Lounville VOR to the 
ection is 332 degrees.) 

Ihe VIF NANO tuned to 
110.3 om The ILS localizer trequency at 
Standiford Aiport, Loupville, Kentucky, 1 
110.3 mec. The VEER NAN 2 ons was set 
at D2.) om Phe frequency of the Lous 
ville ommi range is 112.) me 

The VHF transmitter selector was on 


121 me. ‘The last digit following 121 wa 


outbound radial from the 


J flersonville 


witer 


omit Wa 


not legibk The communications emer 
gency frequency is 121.5 me. The Stand 
ford ground control frequency is 121.9 me 
The VI 
(The Standiford approach control frequency 
i 120.3 me.) 

Investigation disclosed that all pertinent 
functioning nor 


- 
recener was tuned to 120.0 mx 


ground racho faculties wer 


mall at the tume of the accident 


Carburetor Heat 
Both 


na the 
tor heat 
lock into detent 
dislodged the 
ontrol only shglhithy 
The carburetor heat 


irburctor heat controls were found 


diect or ram ain position (carbure 
“off : 
The force of ground om 


heat 


controls These controls 

carburetor 
detent 

control quadi mt had 


mstallation to 


pact right 


frown it 
not been modihed on thos 
mitcrmeccdiate 
heat i it had by 
nuilar aucraft 

unmodified 


pcormut positions varying 
madividual 


Both 
mistalla 


mnounts of 
operator, of many 

the aodified and the 
unworthy 


heat on 


froms are Considered 
Use of full 
proach as not or 


carburetor final up 


ommended for the sub 


ject type engines as severe detonation can 


occu af a goaround ws necessary Car 


buretor heat ow customanly used if medic 
fon ring 
Kuache 
rround 
follow 


At (93S the 


mticipated 
hetween the aucraft) and 


flight were as 


ontact 


stations during the 


flight called Lafavette 


>The alreraft number wae copled by Lafay 
elie ae N 6420) than 64001 how 
us pilot ‘Yilare to 
Lotte ville and «as other 
traffic at thin time, it signifies this contact 
Crane Company Ventura 


rather 


ever advined on route 


there war te 


wan from the 
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He’s 


Here Dr. Rolf K. Mueller determines 
electrical properties of a semi-conductor 
specimen having a low angle grain bound- 
ary. He and his colleagues in the Electron 
Physica Laboratory of the Mechanical 
Division of General Milla grow their own 
pure specimens with carefully oriented 
crystal structures (germanium in this case). 
They then mount specimens veryjprecisely 
for basic research involving the effect on 
physical properties of varying angles of 
junction. Variation of the angle of crystal 
orientation at the junction (the “grain 
boundary”’) has a predictable effect on the 
electrical reactions of the semi-conductor. 

Semi-conductor work is but one facet 


CREATIVE RESEARCH AND DEVELOPMENT + PRECISION ENGINEERING AND PRODUCTION 


getting new basic knowledge 
on properties of semi-conductors 


of an integrated program in solid state 
physics. Studies of chemical, mechanical 
and surface properties of solid crystals and 
“sputtering” of metals under ion bombard- 
ment are among several other areas pres- 
ently being researched in the Electron 
Physics Laboratory. 

Some of this research is still basic, but it 
typifies the advanced and creative work 
we do. In many fields, this “‘research for 
tomorrow”’ is translated regularly into 
practical applications for industrial and 
military use today. If you have product or 
production problems, possibly you can 
profit from these applications and from 
our precision production facilities. 





Need Precision Production Fast? 


High quality and on-time delivery are 
characteristic of our precision produc- 
tion. Example: while building more than 
1,500 Y-4 bombsights, we improved 
original design, exceeded USAF speci- 
fications, were never delinquent in ship- 
ment. We'd like to serve you similarly. 
Write for facts. Dept. AW-3. Mechanical 
Div., General Mills, Mpls. 13, Minn, 
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giving a routine position report and request 
ing Lafayette, Indianapolis, and Louisvill 
weather. The 0930 sequence reports for 
Lafayette and Indianapolis were given the 
pilot. However, as the 0930 sequence from 
Louisville was not available the 0830 sx 
quence was given and the pilot was so ad 
vised 

At 1000 the flight called Indianapolis 
radio and reported: Over Indianapolis at 
3,000 feet VFR flight plan from O'Hare to 
Louisville, request an IFR clearance via 
Victor Airway 53 at 4,000 feet. The flight 
was advised to contact Indianapolis ART 
on 124.9 mc 

Indianapolis ARTC then cleared the 
flight to Houston intersection via Victor 
Airway 53 to maintain 3,000 feet. (Houston 
intersection is 44 miles south-southeast of 
the Indianapolis VOR on Victor 53 at the 
intersection of the 075-degree radial of the 
Scotland VOR. Shortly thereafter the 
flight was cleared to the Henryville intersec 
tion via Victor Airway 53 to maintain 5,000 
tect, to contact Standiford approach control 
(Louisville) five minutes north of Henry 
ville, and to report passing Houston inter 
section. (Henryville is on Victor $3 at the 
intersection of the 24]1-degree radial of the 
Cincinnati VOR at a point 35 miles south 
southeast of Houston intersection and 21 
miles direct from Standiford. ) 


Further Clearance 


At 1022 the flight called Louisville ap 
proach control for further clearance and 
was cleared over Henryville to the Jefferson 
ville intersection to maintain 5,000 feet and 
to report passing Henryville 

The distance from Henryville to the Jeffer 
sonville intersection is 14 miles. At 1029 
the flight reported passing Henryville, was 
cleared to descend to 2,600 feet, and re 
ported leaving 5,000 feet. Very shortly 
thereafter Louisville asked the pilot if he 
would accept an ILS back course approach 
The pilot then asked for the Louisville 
weather which was given him as: Measured 
500 variable broken, S00 overcast; visibility 
two miles; light rain and fog 

The pilot then advised that he would 
accept this type of approach and at 1034 
was cleared to the mimimum altitude of 
2,100 feet m. s. 1. Also at 1034 the flight 
reported over Jeffersonville intersection and 
reported leaving 2,600 feet. No difficulty 
or irregularity was mentioned 

The course from Jeffersonville intersection 
to Standiford is 190 degrees. The 1034 
transmission was the last heard from the 
flight which crashed about 1038, as approxi 
mated from impact stopped watches and 
ground witnesses. The applicable weather 
minimums for the subject approach wer 
500 feet ceiling and one mile visibility. The 
clevation of the Standiford Airport and the 
terra at the crash site is about 500 fect 
in. s. 1 

Statements were taken from six person: 
on the ground within a half mile or less of 
the crash site. No other witnesses could he 
found and there may have been no other 
for these reasons: The area is rural and 
sparsely settled, rain was falling at the time 
so that most people would normally be in 
doors, and the aircraft was visible below the 
clouds for only a short period while visibility 
was restncted to about two miles 
Some of these persons briefly saw the air 
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craft below the overcast just before the 
crash and some heard it. One of the six had 
a private pilot's certificate and had flown 
about 600 hours; the other five had no 
wronautical experience 

Testimony of witnesses, other than the 
private pilot, considerably and is 
without full consensus. But from it some 
strong probabilities cmerge. First, the engine 
nowe did not sound normal, but was van 


Vatics 


ously described as inregular, labored, or a 
if backfiring. Second, the aircraft was ex 
tremely low, described as just above the 
trees, twice the height of a silo, etc., just 
before the crash ilthough 
described by one 
later found not to be 
and therefore was free to windmill 


Nose Up Attitude 


Just prior to impact, the aircraft's speed 
was low and decreasing with the nose up 
The final dive into the ground was abrupt 
and steep 

The private pilot did not see but onl 
heard the amcraft. He deduced, from the 
change in sound, that during a 360-degre« 
turn, which was made m the general area 
where a left procedure turn would normalh 
be made, one cngine stopped firing and the 
other * began terrific labor ' 

As stated previously, the flight departed 
trom Chicago at 0908, and the estunated 
tune of armival at Standiford Amport wa 
1028. The actual clapsed time to the a 
cident scene (1034) was six minutes m 
excess of this ¢. t. a., although the flight wa 
still seven miles from its intended destima 


The left engme, 
stopped, was 
damaged mternally 


withess as 
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MODERN AIR ROUTE 
TO EAST AFRICA 


@ Five International Convair 
Flights Weekly Between Addis 
Ababa and Athens Via Cairo, 
Khartoum, Asmara, Port Sudan 
and Wadi Halfa. 


@ Frequent Connections To 
Aden, Assab and Tessenei. 


@ Twice Weekly International 
Convair Flights Between Addis 
Ababa and Nairobi. 


@ Reservations through Trans 
World Airlines, General Agents 
in the United States and Europe, 
and through all international 
carriers. 
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Want to save 
weight? : 


FINN lightweight 


mounting bases 












could save 7% lbs. on 


the B-52 





FINN lightweight 


mounting bases 
could save 5'% lbs. on 


FINN lightweight 


mounting bases 
could save 5 lbs. on 


the F-100 


What about your project? Finn 
engineers will be glad to show 
you how you can eliminate extra 
weight yet pass all JAN and MIL 
specs. Write today for evaluation. 


‘FINN : 


Pioneers in lightweight shock 
and vibration control 
T.R. FINN & CO., Inc. 
ELECTRONICS DIVISION 


200 Central Avenue 
Hawthorne, N. J. 


















THERE’S NO 
SUBSTITUTE FOR 
DEPENDABILITY 


To be certain of receiving genuine 
factory parts for your Pratt & Whitney 
Aircraft engine, see a factory-author- 
ized distributor when you need engine 
maintenance or overhaul. 


These approved distributors, located 
conveniently in all parts of the country, 
keep comprehensive stocks of factory 
parts, and have the facilities, skilled 
personnel, and up-to-date P&WA in- 
structions to give you the best possible 
service. 


To insure the best performance from 
your Pratt & Whitney Aircraft engine, 
see these P&WA distributors: 


AIRWORK CORPORATION, 

Municipal Alrpert, Millville, N. J. 
Branches at; Newark Airport, N. J. 

814 N. Main St., College Park, Ga. 
5245 Northwest 36th St., Miami, Fic. 
5821 Seminary Rd., Baileys Crossroads, 
Alexandria, Va. 


WORTHWESTERN AERONAUTICAL COMPANY 
Holmen Field, $. Pevl, Minn. 


PACIFIC AIRMOTIVE CORPORATION 
Burbank, Cellf. 

Branches at; Boeing Field, Seattle, Wash. 
Oakland International Airport, Calif. 
Stapleton Airfield, Denver, Colo. 
SOUTHWEST AIRMOTIVE COMPANY 
Love Field, Delles, Texes 


Pratt & Whitney 
€ Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticut 
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tion. The en route distance from point of 
takeoff to the accident scene was 245 miles, 
an average groundspeed of 163 knots. 

All fuel tanks had been filled to capacity 
of 1,066 gallons on the day preceding the 
accident and the airtraft was then flown 
two hours. Fuel was not added for the 
subject flight on the following day. The 
estimated gross weight at the time of de- 
parture was 27,360 pounds. The maximum 
permissible takeoff weight is 31,000 pounds, 
and the maximum allowable landing weight 
is 26,500 pounds. The weight at the time 
of the accident, based on fuel burnoff, is 
estimated as 25,740 pounds. Since the fuel 
capacity is 1,066 gallons it appears that there 
were 436 gallons aboard the aircraft at the 
time of the crash. 


Left Carburetor 


Examination of the powerplants was con 
ducted as thoroughly as their badly damaged 
condition would allow. ‘There was no indica 
tion of internal failure in cither powerplant 
except for an irregularity in the left carbu- 
retor assembly which will be detailed later. 
There was no evidence of lack of lubrication 
in either powerplant 

All propeller blades were bent in varying 
degrees, some slightly forward and some 
rearward. Some of these bends were caused 
by contact with trees prior to as well as 
after impact 

The shim plates of both propellers were 
cxamined carefully to determine the pro- 
peller pitch at impact. However, there were 
so many marks on these plates that the 
original position could not be determined 
except for one blade of the right propeller 
which appeared to have been at 14 degrees. 
Both propeller domes were positioned in 
the high r.p.m. range and indicated the 
position of the blade angle to be 19 degrees 
on the left propeller and 14 degrees on the 
right at impact. 

Examination of components of the left 
propeller feathering system revealed them to 
he extensively damaged during impact; how 
ever, inspection revealed no evidence to 
indicate failure of inflight operation 

The right engine propeller shaft splines 
were appreciably distorted indicating high 
rotational forces at the moment of impact 
This type of damage was not found in the 
left engine. 


Linkage Detached 


The left carburetor idle control valve 
linkage had become detached from the 
carburetor at the throttle shaft end. This 
fork end of the linkage was spread open 
slightly beyond its normal opening with no 
appreciable marks of impact damage. There 
was no visual evidence of clongation of the 
bolt holes in the fork. A steel bolt with 
a cotter-keyed castcllated nut is used to 
attach this aluminum alloy fork to the 
throttle shaft linkage. Any impact loads 
sufhcient to remove the bolt from this 
linkage would be expected to mutilate the 
aluminum alloy fork 

The design of the carburetion system is 
such that the idle valve will close to the idk 
position and pass to the carburetor only 
enough fuel to allow idling when this 
throttle linkage is disconnected 

This disconnected fork was the only 
significant irregularity found in cither power 





plant. Examination of the various other 
accessories of both engines necessary for 
power output, as well as bench testing of 
those that were sufficiently free of impact 
damage, revealed no pertinent irregularities 

Computed temperatures based on upper 
air observations indicate the temperature at 
49-F at 5,000 feet, and 58-F at 1,000 feet 
m. s. 1, for the time and place of the acci 
dent and over the latter portion of the 
route flown. 

The records show that the left engine and 
its accessories were overhauled by a CAA 
approved repair station March 18, 1955 
At the time of the accident the engine had 
acquired 234 hours since that overhaul 
On January 20, 1956, the last 100-hour 
periodic inspection was made. During this 
inspection no irregularitics were noted 

The engine had acquired approximate 
80 hours since this last 100-hour periodic 
inspection, and the last 33 of these hours 
were after the Crane Company purchased 
the aircraft. During the Crane Company's 
bricf ownership of this aircraft no imspec 
tions involving the subject carburetor link 
age were required other than normal, routine 
inspections; these were made without any 
irregularities being noted. Examination of 
all available maintenance records of the 
aircraft and of both powerplants indicated 
no significant discrepancies or omissions 
All maintenance was current as far as could 
be determined 


Pilot Report 


A scheduled air carrier took off from the 
Standiford Airport and at an altitude of 
3,000 feet m. s. 1. passed closely adjacent to 
the crash site three to five minutes after the 
accident occurred. Its captain stated: “We 
were on solid instruments throughout the 
climb to 6,000 feet, encountering moderate 
to heavy rain, but no turbulence. The out- 
side air temperature was well above freezing 
All Louisville navigational facilities appeared 
to be operating normally.” 

The subject aircraft was delivered to the 
Crane Company by its former owner, the 
Columbia-Geneva Steel Corporation, — in 
March, 1956. ‘The Steel Corporation pilot 
who delivered the aircraft at Chicago flew 
with Messrs. Mulherin and Robinette on a 
number of subsequent flights 

This pilot stated: “I had warned them 
(Mulherin and Robinette) on the Florida 
trip about the engines having a tendency to 
ice up in clouds. Robinette was sitting in 
the copilot’s seat when I first put the carbu 
retor heat on. He asked if what I was doing 
was prescribed by Pratt and Whitney and | 
assured him that it was. He said that he 
would be sure and remember to use carbu 
retor pre-heat when necessary. Carburetor icc 
in these engines was casy to detect and elimi 
nate. The first indication was a surging of 
the propellers, then a backfiring of the 
engines. Applying the carburetor heat al 
ways cleared out the ice and never did we 
resort to alcohol to melt the ice. Our pro 
cedure was to use carburetor heat when 
icmg conditions were suspected.” 

During rain, aircraft engines of this type 
will sometimes manifest irregularities of 
operation similar to those caused by induc 
tion icing. The remedy for such irregulari 
ties is the same as for induction icing 
difficulties, i. ¢., to apply carburetor heat 

At the time of this accident Pilot Mul 
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Mark of a New and Deadly Guided Missile 


airborne 
Navy's 


new air-to-air guided missile, has captured 


In brilliant performances against 


targets at China Lake, “Sidewinder”, 


the attention of the entire missile industry 
Simple in operation, small and light enough 
to be carried in quantity by single-seat Inter- 
ceptors, “Sidewinder” can be fired singly or 
in salvos. It requires no complex launching 
system or special pilot training, and it ma- 
néuvers deftly at supersonic speeds. ‘The missile 
displays extremely high single-shot accuracy 


—and even more important, if can be launched 


“Sidewinder” is the Navy's 
newest air-to-air guided 
missile. Flight tests have 
proved the missile to be as 
vicious as the desert rattles 
snake for which it was named, 


well heyond reach of the tareet aircraft's defense. 
Naval 
Ordnance Test Station of the Navy Bureau of 
Philco 


assisted NOTS in the research and develop- 


“Sidewinder” was developed by the 


Ordnance at China Lake, California 


ment program, and performed the subsequent 
engineering required for manufacture of the 
missile, “‘Sidewinder”’ is now in full production 
at the Philco Government and Industrial Division, 

Philco is proud to have made this important 
contribution to the development of more effec- 


tive electronic systems for our national defense, 


Engineers: at Philco your opportunities in research and engineering ave unlimited 


PHILCO 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 





ROUND THE CLOCK... 
THROUGHOUT THE YEAR 
THERE'S ACTION AT LOCKHEED IN GEORGIA 


Action! Progress! Excying new projects such as our new multimillion 
dollar nuclear facility make up the strong tide of vigorous living at 
work and play here in the engineering. science, and aircraft manu- 
facturing center of the South. 


Here is a place to dig in where there's still career room! 


Qualified Engineers and Scientists interested in becoming associated 
with this progressive organization are invited to inquire for further 
information or personal interview. 


LOCKHEED AIRCRAFT CORPORATION. Dept. 318-AVW 
761 Peachtree Street, N.E.. Atlanta, Georgia 


Write for interesting brochure on engineering opportunities. 
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herin had a total of nine PV-1 flight hours, 
all in the subject aircraft. This nine hours 
included his rating checkflight with a CAA 
inspector, which he passed satisfactorily 


ANALYSIS 


The final message from the aircraft was 
at 1034, four minutes before the crash, 
and give no inkling of trouble. We must, 
thercfore, assume that Pilot Mulhern was 
not m any senous difficulty at that time 
for if he had been the tower undoubtedly 
would have been so advised 

The import of that portion of investiga 
tion dealing with the radio equipment of 
the aircraft is that Pilot Mulherin in all 
probability was conducting the latter portion 
of his flight in accordance with established 
instrument approach procedures and that 
his radio equipment was properly tuned and 
functioning. Likewise, it appears that the 
pertment ground radio facilities were also 
functioning normally 

It appears that after starting the instru 
ment approach, as shown on attachment A, 
the left engme lost all but idling power 
The left carburetor idle control valve linkage 
tork must have suddenly become discon 
nected, without warning, at this time. It 
would normally be at about this time that 
power Changes (throttle movements) would 
be made and the aforementioned bolt could 
then have come out 

What may well have happened is that 
Pilot Mulherin changed throttle settings, 
cxpericnced a sharp yaw to the left duc to 
windmilling ot the left propeller, spent the 
next several seconds trimming the aircraft 
to offset the resulting drag, and then at 
tempted to determime the trouble. During 
this short and critical period, to continu 
with the premise, and at low altitude, the 
speed of the aircraft contmually decreased 
until control was lost as it struck trees and 
then dived mto the ground 

As stated, the left propeller was found 
not feathered. Examination of the feather 
ing mechanism of the impact damaged pro 
peller revealed no indication of malfunction 
cr failure Functional tests of the mechan 
ism Of the left propeller's feathering system 
could not be made. It 1s possible that the 
propeller could not be feathered because of 
a malfunction in its feathering system. How 
ever, it appears that there was barely time 
if indeed there was actually enough time— 
in which to evaluate the situation and then 
feather 

The cxisting air conditions would not 
have formed wing ice, and this possibility ap 
peared definitely not to have been a factor 
Induction system icing was considered but 
m view of the existing temperatures this 
occurrence is discounted. Witnesses reported 
the noise of irregular engine operation 
Ths could not be accounted for from the 
physical evidence 

As mentioned under “Investigation,” 
however, erratic engine operation and loss 
of power when flying through rain some 
times occurs and may have occurred to the 
night engme m this instance. This condi 
tion can be minimized by the use of car 
buretor heat which in effect furnishes, to 
some degree, sheltered air. In this instanc 
if such were occurring, it is hardly under 
standable why the use of carburetor heat wa 
not resorted to 

When the idle mixture linkage becaim 
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your career 
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A 
Cx ppetizer 
Salaries commensurate with ability and experience, 


attractive surroundings for work flavored with 
challenge and excitement. 


Coutree 
Accomplishment and steady financial progress, 
garnished with generous measures of prestige and 
security. 
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Large serving of responsibility topped with even 
greater opportunity to work creatively. 


Unfortunately, a good career can’t be ordered a la carte (or any 
other way!). It happens only when the right man comes along to 
join the right company at the right time. We've seen it } .ppen 
often. And if the bright future of Sikorsky helicopters is any indi- 
cation, we'll be in business long enough to see it happen again and 
again — perhaps to you! 


Address your resume to Mr. Richard Auten 
at our Bridgeport Personnel Department. 
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Martin now is offering some of the most 





challenging and exciting opportunities avail- 





able today in the field of aerodynamics. 






Sound your “A” (or alpha) and put this to 






the test. From boundary layer control to heat 





barrier design... from Mach 2 to the escape 





velocity... Martin is working on it! 





Result: Room for aerodynamicists who are 






tuned to tomorrow. 






Contact J. M. Hollyday, Dept. AW-5, The 






Glenn L. Martin Company, Baltimore 3, 





Maryland. 
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disconnected it appears reasonable to assume 
that the resultant leaning effect could very 
well cause erratic sounding engine operation, 
particularly if throttle movement was re- 
sorted to by the pilot in an attempt to 
restore power. 

The fact that the left propeller was not 
feathered is resolved wen two possibilities: 
One, that a malfunction in the system 
existed prior to the accident and impact 
damage precluded any functional testing of 
the system; and two, that the flight crew 
did not recognize the need to feather the 
propeller since the left powerplant instru- 
mentation indicated a near normal engine 
operation. 

Mulherin, although a pilot of long and 
diversified experience and fine reputation, 
was nevertheless relatively inexperienced with 
the subject airplane. The large, open field 
directly and immediately ahead of the crash 
site suggests that he may have made an 
attempt to reach it in lieu of the airport. 


FINDINGS 


On the basis of all available evidence the 
Board finds that: 

1. The aircraft and the crew were prop- 
erly certificated. 

- Pilot Mulherin was relatively inexpe- 
rienced with the subject model aircraft. 

3. The left engine suddenly lost all 
power because of a disconnected carburetor 
control. 

4. The left propeller was found not 
feathered. 

5. Examination of the right engine re- 
vealed no significant defect. 

6. Altitude could not be maintained and 
the aircraft struck high trees and then 
plunged steeply to the ground. 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was a critical loss of 
altitude, due to a complete power loss from 
the left engine and the drag of its windmill 
ing propeller 

By The Civil Aeronautics Board 

James R. Durfee 
Chan Gurney 
Harmar D. Denny 
G. Joseph Minetti 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of this accident by telephone shortly after 
eccurrence. An investigation was umnmedi- 
ately started in accordance with the provi 
sions of Section 702 (a) (2) of the Civil 
Acronautics Act of 1938, as amended. De 
positions were taken at Louisville, Kentucky, 
on July 25, 1956; Cicero, Ilinois, July 27, 
1956, and Washington, D. C., September 
10, 1956. 


Aircraft Owner 


The Crane Company, a large manufac- 
turer of plumbing supplics, maintains its 
principal office at Chicago, Illinois. At the 
time of this accident it owned three trans- 
port-type aircraft, including the subject 
PV-1, all used in the furtherance of company 
business 


Randolph A. Mulhern, age 54, held a 
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currently effective airman certificate with 
an airline transport rating and type rating 
for the PV-1. He had been employed by 
the Crane Company since August 1950, and 
was currently the company’s chief pilot 

Mulherin’s pilot experience was both 
extensive and diverse, totaling some 17,600 
hours. The record indicates that he had 
flown 279 hours during the previous six 
months, 44 hours during the previous 30 
days, and three hours and 30 minutes during 
the preceding 24 hours. 

His last siesiaal examination, on March 
23, 1956, was satisfactory. Mulherin’s pilot 
experience on PV-1 aircraft totaled only 
nine hours, all on the subject PV-1. This 
nine hours included his being checked for 
the type rating, which was done only 
shortly before this accident. 

Robert H. Robinette, age 28, had been 
employed by the Crane Company since 
October 1950. His total piloting experience 
was 2,297 hours, of which 29 hours had been 
in PV-1’s. His time in the last 90 days, 
30 days, and 24 hours was much like that 
of Mr. Mulherin, with whom he flew fre 
quently. Mr. Robinette’s last physical ex 
amination on April 5, 1956, was satisfactory 
He also held a currently effective airman 
certificate with an airline transport and other 
pertinent ratings. 


The Aircraft 


Lockheed PV-1, serial number 5326, 
N 64001, was built as a military aircraft and 
was converted to the executive version m 
June 1949, by the Flying ‘Tiger Line, Inc., 
at the Lockheed Ai Terminal, Burbank 
California 

The aircraft was purchased by the Crane 
Company in March 1956 from the Colum 
bia-Geneva Steel Corporation Records 
indicate that its total time in the military 
service was 25] hours, in the service of the 
Columbia-Geneva Steel Corporation 2,795 
hours, and in the Crane Company's service 
33 hours 

Engmes were Pratt and Whitney R-2500 
31. The left engine had a total time of 962 
hours; the right engine had a total time of 
930 hours. ‘Times since overhaul were 234 
hours and 287 hours, and since the last 
100-hour check $1 hours and 80 hours for 
the left and mght engines, respectivel 
Propellers were Hamilton Standard, model 
2350-505 with model 6491A-455_ blade: 


New Unit May Pinpoint 


Airplane Crash Cause 


Melbourne, Australia—A unit in 
stalled in the tail of an airplane now 
can return evidence which could pin 
point the cause of a,crash. 

Designed by R. ‘HH. Orgill of Aus 
tralia, the unit was bench and flight 
tested with satisfactory results 

Ihe unit, completely automatic, 1 
cords oil failures, engine failures, fuel 
failure, fire, faulty pressurization, metal 
fatigue, faulty radio transmission, and 
anv number of other failures 

A miniature tape recorder takes the 
aircrew’s conversation from the time of 
the first failure signal. An indicator 
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EMPLOYMENT OPPORTUNITIES 


Electronics by 


/f} KE, 
means unerring 
accuracy! 


Nine = 


The ‘‘Heart Beat" of the missile is the electronic system 
that directs and guides its unerring flight. The Crosle 
Division of AVCO Manufacturing Corporation is expand- 
ing its programs and there are top positions for 
Engineers in many different categories. 


*ADVANCED RESEARCH ENGINEERS PROJECT ENGINEERS 


Computer & Analytical Systems 
SENIOR RESEARCH ENGINEERS 
aioe a Salen Guided Missile Programs 


THERE ARE ALSO OPENINGS IN: 


*GUIDED MISSILES *& COMMUNICATIONS 


* COMPUTER AND ee 
vers 
aie + AIRBORNE FIRE CONTROL 
Programming and Application SYSTEMS 
*GROUND RADAR WAIRBORNE DEFENSE SYSTEMS 
*AIR TRAFFIC CONTROL *SERVO-MECHANISMS 
*ANTENNA AND MICRO-WAVE  x*xTRANSISTORIZED EQUIPMENT 
EQUIPMENT 
Mr. Nick M. Pagan, Manager 


Write us and find out where you can fit Technical and Professional Employ 
into the major programs now being ment Office, Dept 

started. We'll send you literature and 

we'll tell you about the advantages of 

family living in Cincinnati-—the “Queen 

City of the West — Closest to the Heart VEO wanuracturine corp 
of America.”’ There are numerous com. CROSLEY DIVISION 

pany benefits and you will be paid 1329 Arlington Street 
generous relocation expenses Cincinnati 25, Ohio 











HOw DO YoU GROW 
AT ARMA? 


Through diversification! 








In our recent advertisements, we spoke of the growth opportuni- 
ties offered by Arma. Almost immediately, perceptive engineers 
began writing us, asking for more information. 


“How does an engineer grow at Arma — precisely?” 


Our answer, in a word, is diversification. Arma offers one of the 
broadest programs of work diversification in the electronics field. 


At Arma, an engineer follows a project from original design, right 
through final production. As a result, our engineers and scientists 


are exposed to man 


activities not usually found under one roof — 


areas into which they can grow, as their abilities and interests 


lead them. 


Here are some of the areas —69 examples —in which Arma con- 


centrates its efforts in: 


MISSILE CONTROLS & GUIDANCE and FIRE CONTROL 


1.0 SYSTEMS DEVELOPMENT 


1.1 Digital Computers 

1.2 Autopilots 

1.3 infrared 

1.4 Electromagnetic Devices 
1.5 Gyroscopics 

1.6 Inertial Platforms 

1.7 Missile Guidance 

1.8 Fire Control 

1.9 Servos 


2.0 PROJECT ENGINEERING 


2.1 Airborne Fire Control 

2.2 Airborne Armament 

2.3 Ait-to-Air Missiles 

2.4 Semi-Automatic Test Equip. 
2.5 Air Traffic Control 

2.6 Optical Systems 

2.7 Stabilizing Devices 

2.8 Submarine Fire Control 

2.9 Electronic Test Equipment 


3.0 SYSTEMS EVALUATION 
3.1 Instrumentation 
Evaluation 

3.2 Telemetry 

3.3 Data Reduction 

3.4 Data Analysis 

3.5 Project Engineering 

3.6 Data Process Planning 

3.7 Control Circuitry 
Design 





4.0 SYSTEMS ENGINEERING 


4.1 Trajectory Analysis 
4.2 Airframe Performance 
4.3 Weapons Control 

4.4 Operations Research 
4.5 Radar 

4.6 Error Analysis 

4.7 Reliability 


5.0 COMPONENTS 


5.1 Transistors 

5.2 Magnetic Amplifiers 
5.3 Synchros 

5.4 Tachometers 

5.5 Accelerometers 

5.6 Resolvers 

5.7 integrators 


RADAR 


6.1 CW Doppler Systems 
6.2 Antenna Design 

6.3 Components 

6.4 Pulse Circuitry 

6.5 Countermeasures 

6.6 Laboratory Evaluation 





7.0 PROJECT ADMINISTRATION 


7.1 Project Planning & Control 
7.2 Sub-Contracted Liaison 
7.3 Contracts Evaluation 

7.4 Project Coordination 


8.0 DIGITAL COMPUTERS 


8.1 Logical Design 

8.2 Dynamic Analysis 
8.3 Circuit Development 
8.4 Comp it Develop 
8.5 Packaging 

8.6 Field Evaluation 








9.0 ENVIRONMENTAL 


9.1 Vibration 

9.2 Shock 

9.3 System Test 

9.4 Component Test 
9.5 Materials Analysis 
9.6 Dynamics 








UNIT to record cause of air crashes has 
small heater cartridges wired to micro- 
switches, pressure switches and insulator 
plates in sensitive spots in aircraft. Heater 
cartridge discolors plastic color to indicate 
source of failure. 


lamp lights automatically in the pilot's 
cabin when the abnormality first takes 
place. 

The unit consists of a number of 
small heater cartridges which are wired 
to microswitches, pressure switches and 
insulator plates in the sensitive spots im 
the aircraft. When a failure occurs, the 
heater cartridge discolors its plastic 
covering, thus indicating the source of 
failure. 

Sequence is indicated by the amount 
of discoloration that takes place in cach 
cartridge. 

Ihe minimum time for 
to be recorded is less than 
onds 

If more than one failure occurs, the 
amount of wattage flowing through cach 
cartridge will be the same fraction of 
the maximum wattage available; in other 
words, if a second failure occurs five 
seconds after the first, cach heater cart 
ridge will now consume half the maxi- 
mum wattage 

If a third failure cart 
ridge will consume a third wattage, and 
so on. 

Unit may be removed from the air 


a sequence 
three sec 


occurs, cach 


10.0 MISSILE GROUND EQUIP. 
10.1 Operations Techniques 
10.2 Count-down Equipment 
10.3 Launching Control 

Instrumentation 
10.4 Control Circuitry 
10.5 Automatic Test Equipment 
10.6 Console Integration 
10.7 Remote Data Recording 
10.8 Optical Monitoring 


plane tail after cach flight for examina- 
tion 
The absence of recorded evidence, of 


If you want to participate in the growth that 
must come to a man working in so diversified an 
environment, write and tell us the area in which 
ou’re most interested. (Or use the coupon be- 
ow.) Your confidence will be respected, and you course, will mean a completely normal 
will hear from us promptly. If you prefer, for- flight. 
ward confidential resume. No reference contact At 
without your permission. 


time of crash, unit ejects auto- 
matically. It is housed in a specially 
designed ball which is fireproof, shock 
proof, bouyant and self-cjecting. Fx 
| treme lightness of detectors saves them 

from shock effect. Total weight of de 
tectors is four ounces, that of whole 
unit 10 Ib. 

Unit has own clectric 
power in non-spillable battery. It re 
quires little or no maintenance, as it 
only operates in case of failure and 
the visual detectors have no moving 
parts. 











cr----------------- 


Gentlemen: 
OC Please send me additional! information con- 


l Technical Personnel Department A-674 ania tt bbe 
| 0 Or, additional information concerning the | 


| MPa) 


(atate interest if not in above listing) | 
NAME 
| Division ef American Bosch Arma Corporation | 
| Reesevelt Field, Garden City, Long island, W. Y. 


h A 








source of 





ADDRESS 
CITY | 
ZONE____ STATE 


Bis: dit: aes cents eu ei ews sab ems ns ons ent ae ae om om 
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EMPLOYMENT OPPORTUNITI 


for minds with 20-20 vision 


f asen ABILITY to see clearly with the mind’s eye is char- 


acteristic of most good engineers. Nowhere is it more 
highly prized than here at Goodyear Aircraft. 


Our creative engineers are men of talent and training, 


of course. But beyond that, they are men gifted with an 


uncanny capacity to look ahead, think ahead and above 


all, see ahead. 

Their materials are the progress of the past. Their 
genius is the promise of the future. 

To fulfill that promise, our engineers have at their dis- 
posal the most modern facilities, including one of the 
largest computer laboratories in the world. They have 
unlimited coportunities in the field of their choice — 
whether it be airships, missiles, electronic guidance 
equipment, structures — or countless other challenging 
activities. 

There are no limits, either, on individual thought, no 
barrier to the flow of inspiration. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
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yours at Goodyear Aircraf:. Our continued growth and 
diversification have required expansion of our engi- 
neering staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 

You'll find salaries and benefits agreeable. If you wish 
to continue your academic studies, company-paid tui- 
tion courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing biy things or \_| 


“ay 


Ua ¥'4 


AIRCRAFT 


The Team To Team With in Aeronautics 


ES 


. 














EMPLOYMENT OPPORTUNITIES 








“Cendix” 


PRIME CONTRACTOR 
FOR TALOS MISSILE 











ond wh-system fest equipment. Engineers 
work as individvols. 


Offers more interesting 
and challenging 


job opportunities! 


If you are interested in guided missiles, you 
will be especially interested in Bendix. As 
prime contractor for the important and 
successful Talos Missile, the job opportunities 
here cover the widest possible scope, and the 
opportunities for advancement are practically 
unlimited. 





HYDRAULIC DESIGN 


Excellent opportunities are available for the 
engineer to observe the performance of his 
design. Here, under the watchtul eyes of its 
designer, a hydraulic power unit is under- 
Going adjustment and setting prior to severe 
testing af simulated high altitude conditions. 

Many components, which a few months 
ago seemed aimovt impowible to design, 
are now being tested under the severe con- 
ditions required to qualify them for flight 
operation—and passing with fying colors 
Here is a compact, hard-hitting organization 
backed by all the resources of the nation-wide 
Bendix Aviation Corporation—an organiza- 
tion dedicated to the design and production 


of the finest in guided missiles. 


If you can accept a challenge, want an oppor- 
tunity to grow with a leader in its field, and 
can accept the responsibility that goes with 
opportunity, send for the thirty-six-page book 
“Your Future in Guided Missiles’. It gives 
the complete, detailed story of the function of 





STEERING INTELLIGENCE 


Two Steering intelligence Engineers discuss 
space allotment in a new ee com: 
. This close 

with the “flying” equipment is t a | of the 
Steering Intelligence Section. Teeteacre & 
this section are primarily and directly con- 
cerned with refining the guidance equipment 
to steer the missile with greater accuracy, 
at greater ranges and with simpler and more 
reliattie electronic equipment and, con- 
sistently, with minimizing the cost. Work is 
actively in progress in every principal fleld 
from microwave equipment to inertial end 
instruments. 





the various engineering groups and the many 
job opportunities available for you. 


Just fill out the coupon. It may help you plan 
a successful future in the guided missile field. 















FOO OD PS 0 DP ID EP PD ED SP ED EP OOOO SSHPHG 
| Bendix Products Division—Missiles | 
| 406 t, Bendix Drive, South Bend, Indiana | 
—_— Gentiemen: | would like more information concerning opportunities in guided | 
| missiles, Please send me the booklet “Your Future In Guided Missiles”, 
| NAME _ Re Se I 
| | 
| ADORESS oa in | 
| § | 
| CITY STATE_ ! 


See www www eee eee we ee eee ewe wee meme 
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MECHANICAL 
ENGINEERS 







You Ought to 
Know This 
Important Fact: 


Your Engineering Skill 
Can be Used 


On Important Projects 
IN 
AIRCRAFT NUCLEAR PROPULSION 
AT GENERAL ELECTRIC 


It's true—you can join the rapidly 
expanding Aircraft Nuclear Propulsion 
t General Electric with- 
What's more, 
have 






























Department a 
out nuclear experience. 
the skill and training you now 
can be used immediately and will be 
the foundation for a new, exception 
ally rewarding career because 



























GENERAL ELECTRIC PROVIDES THE 
NUCLEONICS TRAINING YOU NEED 


How ?—through a full-tuition refund 
plan for university courses leading to 
an M.S. in nuclear engineering, or any 
other graduate through in 
plant training courses that 
the most thorough grounding in air- 











SARs 









degree, 





kive you 









eraft nuclear propulsion available to 
day On the job, you'll apply your 
skills to nuclear power systems under 






the guidance of top men in the fleld, 


——— 





If you have sound engineering training 
and from one to five years’ experience, 






assignments that 
like 


you may qualify for 
full use of 





make your talents, 








these 








Thermodynamics, stress and weight 


Shield design, Remote han 





analyaia, 
diing, heat transfer 
bojet 





eycle analysis, tur 





applications, power plant com- 





ponents, reactor design and structure, 






airframe and structures, fluid flow 





Comprehensive benefit program. 
High sterting salery 
Relocation expenses paid 
Periodic merit reviews 














Gen 
is forging ahead fast- 


Aircraft Propulsion at 
Electric 


into the product stage 


Nuclear 






eral 





You owe it to 





yourself to find out how ability can 
be used in a field that will shape the 
future of aviation 8 












Op Cincinnati, Ohio 
“and Idohe Falls, Ideho. 








Send reaume in confidence, stating salary 
requirements, to location you prefer 


GENERAL @@ ELECTRIC 


L. A. Munther 
P.O. Box 535 
Idaho Falls, dale 






4. RB. Resselot 
P. O. Box 132 
avinnati, Ohio 
















AVIATION WEEK, March 18, 





1957 





EMPLOYMENT OPPORTUNITIES 





Panel members 
include men 
with degrees in: 


NOT ONE 
OF RMI'S 
8-MAN 
PANEL 
STARTED 
HIS 
CAREER 


IN den, 
P INDUSTRIAL 


ROCKETRY! ENGINEERING 


MECHANICAL 
ENGINEERING 


E=Lecr. 
ENGINEERING 


CHEMICAL 
ENGINEERING 


civi 
ENGINEERING 


AERONAUTICAL 
ENGINEERING 


PrHyYsica 
AND CHEMISTRY 


Let 8 engineers who switched to Reaction Motors 
help you score your success potential in rocketry 


RMI TASK FORCE HAS PREPARED A TECHNICAL TEST 
YOU CAN TAKE AT HOME 





Many engineers and scientists today 
are turning interested eyes toward the 
expanding field of rocketry, aware 
that this young giant among American 
industries offers unsurpassed oppor- 
tunities for the future. 


..-maturally they are wondering 
whether their background fits them 
for this demanding field. 


Now Reaction Motors—in cooperation 
with professional men who have made 
the transition from other fields suc- 
cessfully — has devised a way for you 
to determine in advance your likeli- 
hood for success in rocketry. They 
have prepared a purely technical test 


which you can not only take at home, 
but evaluate for yourself. A sealed en- 
velope containing the correct answers 
comes with the Question Sheets. 


Reaction Motors has TWO reasons 
for offering you this unusual 
service: 
l we need more highly skilled, very 
creative professional men with 
varied experience to meet the current 
great expansion in rocket development 
projects here. 


we want to reduce to the absolute 
minimum the possibility of your 
making the wrong career decision. We 


believe that every man who enters a 
field should have reasonable assurance 
of achieving outstanding success and 
staying with the field. 


HERE 1S YOUR OPPORTUNITY to discover 
—quickly and easily — whether 
rocketry is for you, with its literally 
unlimited objectives in the conquest 
of outer space. 


note: There is one Question Sheet for 
Mechanical Engineers, another for 
Aerodynamicists, a third for Chem- 
ical Engineers, etc. So please check 
your field on the list provided in the 
coupon below, to insure receiving the 
test that applies most directly to you, 


FILL OUT AND MAIL THIS COUPON FOR RMI'S SELF-EVALUATING 
TECHNICAL TEST OF ROCKET ENGINEERING POTENTIAL 


—----—--- - - - -- - -- 4 


REACTION MOTORS, INC. ‘ 


60 FORD ROAD«+ DENVILLE, N. J. sel - 


ATT: 8 Man Task Force 
Please check your field. 


C) Mechanical Engineering 
C1) Elect. Engineering 

[} Chemical Engineering 
Civil Engineering 
Acronautical Engineering 
ndustrial Engineering 


REACTION MOTORS, INC. 3. 
( 


“W here today's pioneers cross tomorrow's frontiers” () Chemistry 


Please send me your Self-Evaluating TECHNICAL 
TEST for Success Potential in Rocketry 


My Name___ , 
Eee es 





O 
pomibdiaiamanimuaianin O 
C 


Take this test yourself 
in the privacy of your home. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L. 





oe 
Ww 
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EMPLOYMENT OPPOATUNIIIES 


| 





<—{—. 


UNITED 
IS HIRING 


228 


FLIGHT 
OFFICERS 


New alreraft scheduled for 
delivery in 1957-1958 requires 
immediate expansion of United's 
Flight Officer personnel. United 
is interviewing applicants now 
for training classes extending to 
February 1958. 


You receive frequent, regular 
pay increases as a United Air 
Lines Flight Officer. You're paid 
while training at United’s com- 
prehensive Flight Training Cen- 
ter at Denver, Colorado. When 
you go on line duty you receive 
$485 a month— $515 at the end 
of your first six months. As you 
advance, so do your earnings. 
United also offers a generous in- 
surance program, retirement in- 
come plan, many other benefits. 


To qualify you need only a 
commercial pilot's license with 
300 hours or more (no multi- 
engine time required) ; you must 
be a U. S. citizen, 21-28, between 
5’7” and 6'4” in height, a high 
school graduate, and able to pass 
a flight physical without waivers. 


Write today for booklet 
outlining your opportunity 
for a high-paying career 
with United Air Lines. 


C. M. Urbech, Supt. of 

UNITED AIR LINES, INC. 
Operating Bose, Dept. Avie-3 
Stapleton Airfield, Denver §, Cole. 


Please send me at once your booklet out- 
lining my career opportunities as a United 
Air Lines Flight Officer. 














_Immediate Opportunities 


ENGINEERS 


experienced in the missile 
components field 


AERODYNAMICS ENGINEERS 
GUIDANCE AND CONTROLS ENGINEERS 
STRUCTURES ENGINEERS 
POWER PLANT ENGINEERS 


Solar is now forming a new creative engineering group 
for a challenging new guided missile project. This is 
an exceptional opportunity to rapidly advance your 
career ... while enjoying San Diego’s year-round sunny 
climate and unmatched recreational and cultural advan- 
tages. Solar is a medium-size company (2500 people 
in San Diego) founded in 1927. Personnel policies are 
advanced, including profit sharing retirement plan. 
Please send resume of your qualifications and education 
to Louis Klein, Dept. E-134, Solar Aircraft Company, 
2200 Pacific Highway, 5an Diego 12, Calif. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


Solar also has permanent openings for 
CHIEF EXPERIMENTAL ENGINEER for Gas Turbines 
PROJECT ENGINEER for Pneumatic Ducting 


MECHANICAL ENGINEERS for Gas Turbine 
Production Projects 


DESIGN ENGINEERS - ENGINEERING DRAFTSMEN - CHECKERS - WRITERS 











ee | 
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JEW opportunities at 
MOTOROLA in Phoenix 


Vik UUld 
» by V4. 


ou me a VACATIONLAND 


(your family will love year-round outdoor living) . 
WHILE YOU ADVANCE YOUR CAREER , 


Mr. John Sternberg, Dept. 867 Here are two of the country’s newest and most complete 
Light Military Electronic Equipment Dept Electronic Laboratories; (1) our expanding Military Research 
lab. and (2) our new Semi-Conductor Division. Both offer 
GENERAL 8 ELECTRIC outstanding career advantages . . . (see listing below). This 
is your opportunity to get in on the ground floor of a swiftly 
vue Rend, Cite, 5. 9 expanding company. You'll enjoy working in air conditioned 
comfort in the most modern and well instrumented labora- 
tories .. . with liberal employee benefits, including an attrac- 
tive profit sharing plan and association with men of the 
highest technical competence. 
Salary levels are open and commensurate with ability. 


iti iali : You'll like working with Motorola in Phoenix, where there's 
propositions specialist é room to grow and it's fun to live. 
SALARY TO $11,275 i MOTOROLA IN PHOENIX HAS OPENINGS FOR: 


The company that designed Electronic Engineers, Mechanical Engineers, Physicists, 


the CJ-805 for the world's Metaliurgists, and Chemists, in the following categories: 
fastest medium-range airliners k are = 
and the famous J-79 powering ; Research Laboratory Semi-Conductor Division 
the USAF Starfighter has an ; : 
opening for a Propositions Spe z Microwave Antennas Transistor Application 
cialist able to provide i Pulse and Video Circuitry Transistor Devices 
” Preliminary design engineer- Z Radar Systems Design Solid State Physics 
ing propositions for new z Circuit Design Physical Chemistry 
products % Electro-Mechanical Devices Metallurgical Engineering 
Product programs and cost g Systems Test Production Engineering 
estimates for new products % . li , 1 Sel E 
and for major improvements z Transistor Applications ransistor es Engineering 
and growth versions of cur- $ ORAFTSMEN ieunede Electrical Design ond Layeuvt 
rent models % 
Technical liaison Roa propo- % for above positions write lo: for above positions write to, 
sitions between the subsec- 4 
tion and other company % Mr. R. Coulter, Dept. G Mr. V. Sorenson, Dept. G 
units g 3102 N. Séth S., 5005 E. McDowell Rd., 
Recommendations for inves- Z Phoenix, Ariz. Phoenix, Ariz 
tigations and development % 


program supporting prelim j Excellent opportunities in RIVERSIDE & CHICAGO, foo 


inary designs 

RIVERSIDE, CALIF., Exceptional openings in CHICAGO, L., Challenging positions in Two 
Military Operation Analysis, Analog Computor Way Communications, Microwave, Hadar and 
Flight Simulation, Digital Computor Analysis, Military Equipment, Television (Color), adie 
Microwave Systems, Servo Mechanisms, Miasile Engineering, Field Engineering, and Sales 
Systems, Acrophysica Engineering 


i" WRK WWD 


on 
Lee 


**DIFFERENT”’ 
DESIGN ENGINEER 


who will accept 
a 


POE AT ee, 


RS 


> 


-; 


rl a aes 


Challenge 


. to do pioneering work in the 





" se om . . . . 
LPS TOC ERE 


design of airborne communications 
equipment at the G-E Light Mili 
tary Electronic Equipment Depart 


ais 


LITE RT 


ment. We peed «a man who can 
work with little supervision and 
come up with seme original con 
cepts which he will follow through 
to production Alreraft) receivers 
and transmitters are the principal 
predaucts te be developed, but the 


experience gained will be broad 


sr 


~ 


as this Held is expanding rapidly 
3 te 5 years’ background in the 
design of this equipment is re- 
quired. MS EE preferred. 


Tg. 


~ 
7i4 


Pe AT Sy ate on 


-— 


Please reply in confidence to 


-_% -, ~ 
hs 


oe es 


Ro ee aeae 


A 
a are 
— 


ENGINEERS 


POA 


SRV VIANA NAAN HNN 


Assistance in establishing 
advanced objectives for en- 
aine and ¢omponent objec- 
tives 


ORO RATTAN 


R irements: B.S.. M.S., or % 
Ph.D. degree in either Mechan- Z Write to: Write to: 
ical or Aeronautical Engineer- Mr. C. Kerio, Dept. c Pa eae Dept e 


ing. plus six or more years’ 
experience in propositions ? O Bex 2072 4501 Auguste Bivd. 
writing or a related field 1 Riverside, Californie Chicege 51, ii. 

Send full details of your ex- 
perience in complete confi- 


a (xt) MOTOROLA } 


sas 








Class. Adv. Div., 
P.O. Bex 12, N.Y. 36,N.Y 





SRA AAVAGAIMNI} 








AVIATION WEEK, March 18, 1957 





EMPLOYMENT OPPORTUNITIES 


Flight Test Facility . . . Bedford, Mass. 


Missiles are TOPS 
and we're TOPS in Missiles! 


Included among the most important efforts in this country’s plans for 
defense are the design and development of missiles. History making 
events, such as the first interception of an aircraft by a guided missile 
(Navy's LARK) were made possible by Raytheon's engineering staff. 
Raytheon is the only electronic company in the country with TWO prime 
missile contracts (Navy and Army). The Missile Systems Division is 
composed of a dynamic active organization of over 3400 employees 
including more than 500 engineers. Our contract commitments are 
increasing—we need additional engineers to grow with us. 


You start at an excellent rate of pay with periodic increases based 
on ability and performance. Raytheon pays the major cost of graduate 
study at Harvard, M.1.T., Boston University or Northeastern. Our staff 
attends meetings and seminars at Company expense. 

Raytheon's tradition of achievements in the forefront of electronic 
research and development—the opportunity to advance rapidly as an 
individual—the combination of exceptional living conditions (suburban 
or rural), proximity to Boston (cultural, educational, medical, recreation 
& research center)—a healthy and varied climate—engineer manage- 
ment—all these have attracted a growing number of able engineers to us. 


If you are interested in guided missile systems and have experience in these fields: 


Mechanical Design 
Hydraulics 
Systems Analysis 
Heat Transfer 
Vibration 

Digital Programming 


Aerodynamics 
Stress Analysis 
Circuit Design 
Electronic Packaging 
Structures 


Come in, telephone or send brief resume to: 
G. P. O’NEIL 


MIBBILE 
SYSTEMS 
OIVIGION 


SS 


BEDFORD, MASS. 


PRODUCT DESIGN 
ENGINEER 


Exceptional opportunity to design 
the production packaging of 8-unit 
airborne radar for General Elec- 
tric’s Light Military Electronic 
Equipment Department. 


This protect will require enough 
inventiveness on your part to per- 
form design, redesign, test, evalu- 
ation and developmental! engineer- 
ing work of a diversified nature. 


You will be working in the tech- 
nical areas including cooling, pres- 
sure, weight and production prob- 
lems related to packaging, as well 
as mechanical solution to precision 
positioning probleme in antenna 
systems 


You will provide technical direc- 
tion for your design group, and 
must maintain close liaison with 
airframe engineers in matters re- 
lating to inetallation requirements 
and ram air flow cooling problema. 


Future career opportunities are 
outstanding at General Electric, 
and this position can lead to ad- 
ministrative engineering coordi- 
nator 

Reply in confidence to 


Mr. John Sternberg, Dept. 867 
LIGHT MILITARY ELECTRONIC 
EQUIPMENT DEPT. 


GENERAL @ ELectRIC 


French Road, Utica, N. Y. 





VTOL 
AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in: 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TOL 
Aircraft Development Program. 


Send resume to 


DOAK AIRCRAFT CO., INC. 
22309 Se. Western Ave., Torrence, Calif. 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT €0., INC. 








HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


hoe ty 


ROTOR-AIDS, INC. 
?. 0. Bex 1850 Ventura. Califernia 














UNUSUAL OPPORTUNITIES 
can be found each week in the 
SEARCHLIGHT SECTION OF 
AVIATION WEEK 
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REPLIES (Bor No.): Addrens to office nearest wom 
c/o This publication Classified Adv. Dir 
NEW VORK: P. 0. Box 12 436) 
CHICAGO: 520 \. Michivan Ave. (11) 
BAN FRANCISCO: 6&8 Post Bt. (4) 
LOB ANGELER: 1124 W. 6th Bt. (17) 








POSITION VACANT 


The University of Nevada at Rene. Nevada 
has openings on the teaching staff of th 
College of Engineering at the ranks of In- 


structor or Assistant Professor in Mechanical | 


Engineering. Address Dean of Engineering 
for particulars. 


POSITIONS WANTED 


Tep Contracts Man, CPFF, F.P.. TAM, R&D, | 


etc. aircraft, missile, and electronics fields. 


Thoroughly experienced both govt. and induas- | 


try. Available immediately. Full resume upon 
request. PW-1319, Aviation Week. 





American eoverseas airline captain Lockheed 
Constellation, DC-6,. 12000 hours, age 37, 
married, desires executive flying position. 
PW-4497, Aviation Week. 


Commercial pilet SAME-L instrument Radic 
desires position in the business, industrial, 
or sales fields. Single 34, 5600 hra. 740 hres. 
actual instruments U.S.A.F., airline training. 
PW-4496, Aviation Week. 


Foreign Representative—Pilet-Engineer ex- 
perience includes 10 years of Sales and Serv- 
ice Engineering on aircraft accessories, jet 
fuel controls, propellers and engines. Flight 
Test Engineering. Age 35. Will re ocate or 
travel. Resume and reference on request. 
PW-1516, Aviation Week. 


Annapolis grad. 8.5. Eng. Commercial 
S&MEL, family. located Minneapolis. Desire 
position with future. Resume. ’'W-155 14, Avi- 
ation Week. 


Experienced Pilet. ATR C-46. DC-3. 8000 
hours. Age 36, Collewe Graduate, Desire air 
line or executive work. Available immedi 
ately. PW-1568. Aviation Week 


Executive Pilet——21 years diversified avia- 
tion experience. Test Pilot, Sales and Pur- 
chasing, Public Relations, Production Expe- 


ditor — Europe South America Free to | 


travel. Available immediately Family man 
10, present location Wash. D. CC, Phone 
Poplar 2-2922 or write PW-1604, Aviation 


YOUR 
ORGANIZATION 


Is it complete? 





Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to 
secure the most suitable man or 
men available. You want men 
with the special training that 
will make them an asset to your 
organization. You can contact 
such men through an adver- 
tisement in the Employment 
Opportunities Section of AVIA- 
TION WEEK. 


Classified Advertising Division— 


AVIATION WEEK 


P. O. BOX 12 
New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 





PRODUCTION DESIGN 


IF YOU REALLY WANT TO WORK 
WITH A REAL WORKING COMPANY 





... if you want co work directly with management in an eager, earnest, 
close-knit engineering department that gets big things done, get the 
facts on your future at fast-growing Rohr . . . world leader in aircraft 
power package design and production. Permanency and stability are 
assured by big, long-range commercial projects which make up nearly 
half of our current $200,000,000 backlog. 


Also important to your future at Rohr is the fact that Rohr builds 
thousands of different aircraft components of all kinds for most of 
America’s leading commercial and military planes. 


Skilled production design engineers are urged to inquire at once, 
enclosing resume to J. L. Hobel, Industrial Relations Manager, 
Dept. 38. 


World's largest producer of ready-to-install Power Packages for cirplones 


Qn sunny Chula Vista, California 
RMN 





RESEARCH, DESIGN 
AND DEVELOPMENT 


WRITE TODAY! 


Honeywe 


Honeywell Aero’s MIG (Min- 
iatureIntegratingGyroscope). 
Weight: 0.5 Ibs. Size: 1.75 
inches in diameter. Perform- 
ance: equal to gyroscopes 8 
times larger. Just one of more 
than 70 new Honeywell Aero 
products put into production 
during the past year. 


WHAT WILL YOU 
THINK OF NEXT? 





If it's in aeronautical controls, there are 
exciting opportunities for you at Honeywell. 
Honeywell Aecro’s outstanding development 
programs now in progress offer exceptional 
opportunities for research, design and development 
engineers in the following fields: 

InertTIAL Guipance + DigrtaL Computers * 
Fucut Controw Systems * Liqguipn MEAsuREMENT 
Systems * VertTIcAL AND Rate Gyros - 
Srapitizep PLatrorms * Inet Anza ContROLs * 
Jet Encine Controis. 

At Honeywell, you'll work with your own 
design team which includes a technician, a model 
maker, an evaluation engineer and a draftsman. 
You'll guide your own project from start to finish, 
get quick recognition and advancement. 

You start with a first rate salary and because 
Honeywell rewards talent as well as experience, 
increases are based primarily on merit. There's 
a liberal program of extra benefits, too. 

Positions are now open in Minneapolis, 
Minnesota, city of lakes and parks, which offers 
exceptional cultural, recreational and educational 
advantages for your whole family. 

Production Engineers. There are also outstanding 
opportunities for production engineers in the 


above fields. 


If you are interested in a career at Honeywell, 

call collect or send your résumé to Bruce D. Wood, 
Technical Director, Dept. TAIE Aeronautical 
Division, 1433 Stinson Boulevard, 

N. E., Minneapolis 13, Minnesota. 


Aeronautical 
Division 














FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


F ctnal 
x & MeGraw-Hill 
Office Fheaveet ou. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 7-5117 
G. JONES 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 


MAdison 6-9351 
C. F. MeREYNOLDS 
D. BRENNAN 
D. McMILLAN 
NEW YORK, 36 
330 West 42 St. 


LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 
ST LOUIS, 8 
3615 Olive St. 
JEfierson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
W. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


CAREERS OPEN 


...for engineers lookin 1g 
a step beyond a “job” 


Mechanical, hydraulic, and electrical 
engineers are needed now to augment 
a new, but rapidly expanding group 
of missile ground handling equip- 
ment designers at Fruehauf Trailer 
Company. 
This is a rare opportunity to begin 
early and be in on the ground floor 
of a vigorous growth program, with 
a manufacturer established since 1914 
as the world’s largest builder of Send particulars to A. E. Williams, Executive Vice Presi- 
truck-trailers. dent, Engineering, Fruehauf Trailer Company, Detroit 
32, Michigan, or in California to J. A. Kertson, Manager, 
Missile Products Division, Fruehauf Trailer Company, 
5137 S. Boyle, Los Angeles 58. 


There is a future and a career — 
not just a job — open to you if you 
are qualified. 

FRUEHAUF TRAILER COMPANY MISSitg PRODUCTS Division 





SPECIFICATION 


YOUR WRITERS 
ORGANIZATION (Technical) 


Is it complete? Knowledge of Military Specifications 
a and formats required. Should be familiar 
yo P g! with functional and environmental test- 
: ing of specialized electro-mechanical, 
Making Replacements? electronics equipment. Must be capable 
of interpreting engineering drawings. INERTIAL GUIDANCE 
Nat : Some engineering experience or formal 
. urally, you — oe to engineering education is desirable. SYSTEM PROGRAM 
secure the most suitable man Work with top men on Challenging Electronics Div. 
, Opportunities in the most versatile lab- 
or men available. You want oratories and with the finest test, re- 
men with the special training search and development facilities. As Recent EE,ME 
— of Major, Permanent, Expansion Graduate Inquiries 


that will make them an asset *rogram new plant being added in 
suburban Milwaukee. Also Invited 


to your organization. You can r , ; 
AC provides financial assistance to- 


contact such men through an wards your Master’s Degree. Graduate 
advertisement in the Employ- programs available evenings, University MILWAUKEE 

ae J of Wisconsin, Milwaukee. offers ideal family living in a progressive 
ment Opportunities Section of GM’s aggressive position in the field get | community in peau) Wis- 
of manufacture and GM's policy of de- ‘oi where big league beseball ond 
AVIATION WEEK. centralization creates individual oppor- ¢¥*'Y **epring ond cultural advantage 


- — - is for the taking. 
tunity and recognition for each Engineer oepeeban we 


Classified Advertising Division hired 
For personal Confidential interview in Electronics Div 
your locale send full facts about self to 
AVIATION WEEK Mr. Cecil E. Sundecn, eT raleiaelMmusleh iol am elas 
P. O. Bex 12 New York 36, N. Y. Supervisor of Technical Employment NI? MICHIGAN 
Electronics Div. anit wha fF 9 ae 
‘ GENERAL MOTORS CORP. Milwavkee 2, Wis. 











AVIATION WEEK, March 18, 1957 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 


- 
Onms 


t1O-PROF 


4GINEL CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 
Experimental Engineering Product Engineering 
Development Engineering Product Evaluation 
Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS ¢ CHECKERS © LAYOUT MEN 
Positions Are Permanent Excellent Advancement Opportunities 


Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 
Mr. Cecil E. Sundeen 


Supervisor of Technical Employment 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
| Milwaukee 2, Wisconsin Flint 2, Michigan 





PERSONNEL MANAGERS 


we tmeeU LIVE LOOKING FOR 
ENGINEER TECHNICIANS? 
who would like to live in DENVER 





Write 


We offer a top paying position with one of America’s fastest | 
growing research and development companies...a challeng- ye for free 
ing job in an ideal city where climatic, housing, school and 


recreational conditions are unsurpassed. If you have had con- 2 } copy of 


siderable experience in technical as well as administrative 
work, have an M.E. degree or equivalent and 8 to 10 years 


aircraft experience, your inquiry may bring you a once-in-a- on 
RESERVOIR 


lifetime opportunity. 
7 meee of ENGINEERS and 
P.O. BOX 475 TECHNICAL MEN” 


write today ss _ a The engineers and technicians you want to 
« « reach are gathered in convenient, compact 
DEN \ E R, C OLC IRA DO groups—as this 16 page booklet points out 
e it keys the job titles these men hold to the 
Our executives have all been informed of this advertisement ee aiaiaien” te natiaite tes _ poet 
you 
make contact . channel, concentrate your 
employment advertising to just the men with 
the job quolifications you want without 
wasting advertising money for higher-priced 


space in publications with general circulation, 
EMPLOY MENT PROBLEM ? in which you pay for perhaps 999 unqualified 
. readers for every | who may meet your job 
When you are in need of specialized men for specialized jobs, contact eee. 


them through an employment ad in this publication. Write for your free copy to 
Classified Advertising Division 


AVIATION WEEK po. 80x 12, New York 36, N.Y. cSraw.10l Pebliching Co, Ine 
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To 
EMPLOYERS 


who advertise 
for MEN: 


When there are many ap- 
plicants for a single posi- 
tion it frequently happens 
that the only letters ac- 
knowledged are those of 
the most promising can- 
didates. Gthers may not 
receive any indication 
that their letters have 
even been received by a 
prospective employer 
much less given saadiee 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 


Every advertisement 
printed in the Employ- 
ment Opportunities Sec- 
tion is duly authorized. 


It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with ‘’Position filled, 
thank you” written or 
stamped on them. 


We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


Classified Advertising Division 











EMPLOYMENT OPPORTUNITIES 


ENGINEERS WITH BROAD EXPERIENCE 


We can't think of a better way for a 
talented engineer with a broad back- 
ground to enter the new and growing 
field of small aircraft engines at this 
major aircraft engine company 


The assignments are stimulating, and 
on advanced levels: 


® Analysis of mechanical designs to determine 
how well they meet performance requirements. 


* Analysis of the mechanical integrity of de- 


over signs to ensure their suitability 
* Analysis of design concepts and 


the Opportunities Swssruicrstse 


-— sont tetas 
ANALYSIS 


Write in complete confidence to 


® Study and analysis of stress and 
vibration characteristics of designs. 


You'll have the best facilities in the 
field at your disposal. Advancement is 
rapid. Benefits are comprehensive. 
And you'll enjoy living in the New 
England area. 

P-4524, Aviation Week 


Classified Adv. Db ' «) Hex 12 
ew York 316,N Y 





eechcraft 


Has Fine Opportunities For 
FLYING SALES EXECUTIVES 


Exceptional opportunities exist now for qualified, experienced 
salesmen who would like to supervise and direct the sales 
organizational work in a fast growing business aircraft market 
within key regions of the U. S. Those who have executive 
management experience necessary to initiate and administer 
sales programs in the field, and who are qualified pilots, should 
send complete resume and recent photo to Robert J. Geis. 
Marketing Manager, Commercial Sales, Beech Aircraft Corpora- 
tion, Wichita 1, Kansas. 








McGraw-Hill Publishing Co., Inc. 








NEED ENGINEERS 


Place an “Engineers Wanted” advertisement in this 
EMPLOYMENT OPPORTUNITIES section. /t’s an inex- 
pensive, time saving method of selecting competent 
personnel for every engineering job in the Aviation 
industry. The selective circulation of AVIATION WEEK 
offers you an opportunity to choose the best qualified 
men available throughout the industry. 
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SEARCHLIGHT SECTION 


$2.10 o line, | minimum 3 lines. To figure advance payment count 5 1 The otvething rate is = inch for ali a appearing on 
other than contract Ccnwedt rates on request. 


everoge words as a line. 
BOX NUMBERS count as one line additional in undisplayed ads. sor aUEETTL te nconens @ bah comadity on aro ate, 8 
columns—30 inches—to a 


DISCOUNT OF 10% if full payment is made in advance for four con- page. 
secutive insertions of undisplayed ads. Closing date is 11 days before issve date, subject fo space limitations. 


Send new ads to Classified Advertising Div., Aviction Week, P. O. Box 12, New York 36, N. Y. 





——_—_— a 
ae 





oo 
—— 


IMMEDIATELY AVAILABLE FOR LEASE 


These plush but practical aircraft are exact duplicates ACTUAL PERFORMANCE FICGURES-SMITH CW 20-T 
Maximum take-off weight (passenger) 47,650 Ibs. 


in every detail of those now in service on NORTHEAST 
AIRLINES. Interiors-are styled by one Operating speed at 10,000 ft. with 1200 hp each engine 
. : Endurance with 1400 gals. fuel at 1080 hp 

of the nation’s foremost design consultants, and are 

' df ; on Range at operating speed (1080 hp) with 1400 gals. fuel 
FRRRES SSF RARE SERRE SERS SUREREC ENON, Maximum range at 10,000 ft. at 175 mph with 1400 gals. fuel 2200 miles 
passenger appeal, and ease of maintenance. Now Rate of climb at 10,000 ft 930 ft./min 
for the first time, the C-46, as remanufactured Service ceiling . .26,200 ft 
by Long Beach Acromotive, can be used for all types Single engine take-off climb. . 300 ft. per min. 
of scheduled passenger and cargo operation. NOTE: All figures based on actual CAA “'T-Category’’ Performance Data at maximum gress weight — 47,650 tbs, 


LONG BEACH AEROMOTIVE 


LONG BEACH MUNICIPAL AIRPORT, LONG BEACH. CALIFORNIA / PHONE GArfield 4-8588 


Deal Directly A 1951 Executive Dove DC 3 
a 
Executive style FOR LEASE 


6 passenger cabin 


Immediately FOR LEASE Don't forget the 


available 
Fiy as much 


ax you like Standard Airline Radio 


No long term 


contract required J ° ° 
1000 monthly 21-Passenger interior BOX NUMBER 


$ 
At thia very low rate a. a a, © Complete Anti-icing, De-icing 


lease instead of own 
“e, leanee * ance, 1 
—s p.. J « Kor TRANS-INTERNATIONAL 
be arranged with lease payments applicable. When snswering the ciassified 
TRADS-AYER COMPANY AIRLINES, INC. ee ee 
Linden Airport, Linden, N. J. ments in this magazine don’t forget to put 
A. J. Ming Hunter 6-7690 P. O. Box 233, Miami 48, Fic. si tie enemies ‘aie sittin tie oie 
only means of identifying the advertisement 


USE NATIONAL CLASSIFIED ADVERTISING yon env ensuusing, 


for bringing business needs or opportunities to the attention of men associated in 
administrative, executive, management, sales and responsible technical, engineering 
and operating capacities and served by Aviation Week. For advertising rates or 


other information write: 
Classified Advertsing Division—Avietion Week, 330 West 42nd St., New York 36, N. Y. 
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SEARCHLIGHT SECTION 








FOR SALE 


PCA Aircraft || | WRIGHT—P&W 


Combination Passenger-Cargo— 
Maintained to Airline Standards be N G ' N a S & PA RTS 

Equipped for Overseas Operations 
Write or Call 


THE FLYING TIGER LINE 
Fred Benninger—Exec. V. P. 


Burbank, Calif. 
Tel: Stanley 7-3411; Cable: Flytiger 








mmec A HANGARS 


U.S. Navy type 
120’ cleer spon 
by 200° depth 
Doors 120'x28’ 


All Stee! Constructed. Excellent mone- 
tary saving ond good delivery if you 
ere considering construction of oa 
hanger of this size. 


TRADE-AYER COMPANY 
wtinden Airport Linden, NJ 
Hunter 6-7690 «€ ' 7139 Vineland Avenue, 
North Hollywood, California 


SUPER WIDGEON ¥y POplar 5-6202 


G44 & G44A.—"'O" SOH and Conversion 
3 Trade-ins available 7 ‘ STanley 7-336) 


GRUMMAN GOOSE CORPORATION 


2 Available—"'O" SOH. A & E 
Plush Metal Wings 


GRUMMAN MALLARD 


630 Hrs. Total 130 SOH AGE 
Al2 & Excellent Radio Mony extros C46 CW20T FOR SALE 
WELSCH AVIATION CO. 
60 E. 42nd S NEW YORK 17, N.Y 


MUrroyhill 7-5884 Remanufactured CAA T-Category 


























AMERICAN , . 
ae aes For sale directly by owner, no brokers. 50 or 56) passenger/cargo 


j combination. New interior. Operating Speed at 10,000 ft. (1200 h.p 
= s each engine) 227 mph. Total aircraft time 1800 since new. “Zero” Pratt 
& Whitney “C” engines & props. Dual airline radio equipment. Com 


SERIE: Sy Cees Hiepast plete deicing system, new. Delivery date March 10th, positive. CAA 


$1250 to $2200 


ag seeping PRICE: OPEN TO OFFER 
WRITE or PHONE PHOENIX BRANCH 
215 Se. 24th St. Tel. BRidge 5-9297 Must be sold before April Ist, 1957 


- > 


SL Toaa0y, AIRCRALT SALES Contact: Ralph Mickelson, 33 North LaSalle $t., Chicago 2, Ill. RAndolph 6-0845 


reson 11418: #6 ONUT18- Sou baton T1005. Peet ware i. 


certificate of airworthiness. 














ON THE DRAWING BOARD 
SOON TO BE A REALITY 


FO 7 S A L F [ Here is a four passenger, 
4 swept wing, twin engine, 

jet powered executive trans 
; powered by two 1,000 


We are owners. — port 
~~ pound thrust turbojet engine 

LEEWARD AERONAUTICAL sams eaten s 
vice ceiling of 40,000 ft 

SALES, INC e INQUIRIES INVITED . INVESTORS SOUGHT 


OG SS aren Sees oe Oo | KEHOE AIRCRAFT 8509 67 Drive, Forest Hills 74, N.Y. 


c-3 | COMING! TWIN- JET PRIVATE AIRCRAFT 











AVIATION WEEK, March 18, 1957 





SEARCHLIGHT SECTION 





WORLD'S FOREMOST CURTISS C46-D 


LODESTAR CARGO AIRCRAFT 
SERVICE CENTER Total time 1000 hours 

$75,000 immediate sale 
Contact owner 

RALPH MICKELSON 


33 N. La Salle St., Chicago 
RAndolph 6-0845 














Pachere Engineering Corp. EXECUTIVE 0C-3 (C-47) 


(Formerly Lear Aircraft Engineering Division) Serial #420. w77U. Votes Time 79000 10 T80 
P F wi 04, 500 ' 

Senta Monica Airport, Santa Monica, California Medided 13980 T ° ae 

Builders of the incomparable Learstars Bendix radar, zero reader, Collins 17% 
ARC.-i, 2 Catling uk, 2 R.89 (converted) 2 1518 
inverters, Hi-Fi tape recorder, 12 piace interior, 
2 divans, 4 captain swivel chairs, 4 piace conference 
table, es table, stainiess steel galley (re- 
tieserie), bar 


CANADIAN, j/ ieee 


Ninety-four your old Canadian Modern Executive Large windows, 
Manulacturer open for new light Airplane Com airstair door, modern 
metal fabricating lines. Has en- pletely equipped interior, Safety Per- 
including PB-10 formance conversion, 
gineering sales force constantly Auto Pilot, -94 allowable gr. wt 
contacting Aircraft, Industrial and Engines, Allowable 9000 Ibs 

gr. wt. of 26,900 Ibs Cruises 210 MPH 
Jobbing accounts. Sole Canadian $225,000 TAS. $75,000 


manufacturing or sales rights 


essential. Contact Shymo live, YG, C. 


DAVID A. BROWN P.O. Box 448 TUxede 9-2100 
237 Nepean St., Ottawa, Canada Park Ridge, IMinois (O'Hare Field) 























AN HARDWARE & FITTINGS a = 


Staintess, Aluminum, Brass, Steet. Ali sizee—im- eo « oe 

mediate delivery trom world’s largest shelf stock AN Connectors 

Buy direct from manufacturer. Lower prices— DO Series Diamond ““UG's"’ 

quicker service. Send tor wee wall charts chewing Authorized distributor 

complete line of AN Fitting For temmediate delivery, wire, write, phone 
COLLINS ENGINEERING CORPORATION LIBERTY AIRCRAFT, INC., Dep't. A-W 

9050 Washington Bivd Culver City, California 1023 W. Arbor Vitae S sei Inglewood, Calif. 








FOR SALE 
LOCKHEED LODESTAR ee 
3600 Total Hours OR ... something you don’t want— 


fhual iInatrumentation & Hadio Equipment. Finest 
Executive Interior and Maintenance. Presently in that other readers can use— 


Corporation Use by Original Owner -Located in Advertise it in the 


Midwest $130,000 
FS-41738—Aviation Week SEARCHLIGHT SECTION 


520 N. Michigan Ave., Chicago 11, 

















COLLINS 
BENDIX 
SPERRY AUTOMATIC PILOTS 
LEAR #OCHESTER alnpont NAVIGATION AND 
PHONE GENESEE 6.730! 
COMMUNICATION SYSTEMS 





immediate Delivery 


We stock, everheul, and instoll 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —%4 —202, —36, —72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field inc. St. Levis, Mo 








FOR SALE 
CORPORATE OWNED DC-3 


Modernized, well equipped. Corporate owned and 
maintained. Low time DOC-3A. In perfect condition, 
bare interior. Please reply te: 

FS-4586, Aviation Week 
Class. Ady. Div., P.O. Box 12, N.Y. 36, N.¥ 








Lambert Field 
NAV 0 St. Lewis, Me. 
IC. PErshing 1-1710 


has in stock 
A.R.C. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 








C-46's 
Three available for immediate sale. ase 
w time bom 
Immediate “adatom 


AAXICO 
P.O. Box 875 Miami 48, Flerida 
TUxede 7-154! 




















REPLIES (Ror No.): Addreaa to office nearcet wou 
c/o Thin publication Classified Adv. Dit 
VEW YORK: P.O, Bow 12 (36) 
CHICAGO. 520 N. Michigan Ave. (11) 
NAN FRANCISCO: 68 Post Bt. (4) 








FOR SALE 


£-68 Computers in leather case ($10.00 
with illustrated direction manual ($4.00 
both $7.95. Kane Aero Equip’t. 2308 
24rd St. Oklahoma City, Okla. 





WANTED 


“Wanted: Ledest f lag er pieces of 
fuselage."’ Wanted for detailed parts 
W-3806. Aviation Week. 





BUSINESS OPPORTUNITY 


Mountain Rying eur speciality. Approved 
School AETNA Helicopters, Inc. Etna, Cali- 
fornia. Phone 4F6. 





tne. of ine. of tne. of 
St. Lovis Florida Toledo 


Lambert Field Pompane Beach Express Airport 


Lodestar DCc3 Beech 


Specialists in Conversion. Maintenance, Overhaul 














7B Ee = ED? FR TT 


> Coatect us for 
car, limo, & 

hotel reservations. 

PAN-MARYLAND 


; s AIRWAYS, INC. 


TO WASHINGTON— BALTIMORE [+a -- ht one 
Cc 


#0 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 


repair station 
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Professional Pilots of 


Corporate Owned A.rcraft; 
Business-Pleasure Pilots and 
Owners including 

« * s Flying Salesmen, Farmers, Ranchers 


and Doctors, etc. Pleasure 


WITH AN ADVERTISEMENT IN THE 0c aun 
25TH ANNUAL AVIATION WEEK ‘™ *™" °°" 


AIRPORT AND BUSINESS FLYING DIRECTORY 


Publishing Date: June 1957 


LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 


Most all of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operations. 


The Airport Directory is used by pilots on the average of 
once a month, according to research, for pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities. Fact is . . . the Directory is used often by pilots 
to obtain needed flying information. 


LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST, 


ADVERTISE IN A BOOK PILOTS USE! 


PSS SSS OSV SS SOOO @eneeaoeag 


Fill in coupon for free booklet, 

FACTS ABOUT THE BOOK THE PILOTS USE” 
Mail to the Airport and Business Flying Directory 
330 West 42nd Street, New York, 36, N. Y 


GET THE FACts NOW! 


Address 
City 


Company 
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Normally, in producing welded pipe, the weld is made at the top. But 
gravity plays a nasty trick. It tugs at the fluid metal in the weld zone, 
pulling it down toward the middle of the pipe. The result, particu- 
larly in the heavier gages, is a perceptible bulge where it hurts the 
most — right on the inside surface. If you try to get rid of the 
bulge — at fair cost — the metal is undercut —and corrosion and 
erosion start there. 


But Trent put a stop to that —simply by going into partnership 
with gravity. With their exclusive Contour-Welding process, they 
weld at the bottom — and gravity works for them. For then, the 
bulge is in the opposite direction — blending in perfectly with the 
contour of the pipe itself. 


| 
...with new CONTOUR TRENTWELD 


New Contour-Trentweld stainless pipe and tubing is sosmooth, 
both inside and out, that you can’t even feel the weld. It’s 
stronger, more uniform, with no place for corrosion or erosion 
to get a toe-hold. And it’s available in any size or gage... in 
all stainless, high-alloy, Hastelloy and titanium grades that 
can be welded. 


CONTOUR Stainless and High Alloy 
TRENTWELD)) Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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ENGINEERS, SCIENTISTS: 


What did they say the 
last time you had an 


IDEA? 


At Decision, we talk to hundreds of 
engineers, and many report how 
frustrating it is when they moke a 
good constructive suggestion and 
are gently reminded that "ideas" 
are the responsibility of others 
(Strangely enough, these some 
companies often talk about 
“creative engineering” in their 
recruiting ads.) Fortunately this 
attitude is not typical of most 
progressive companies today. 


We know many companies who 
encourage and appreciate creative 
thinking who know that youth, 
inspiration and progress all go 
together. 


Whether you're thinking seriously 
about changing jobs or not, Decision 
can improve your job perspective 
confidentially and at no cost to you 
We will send reproductions of your 
resume (without your name) to the 
hundreds of top ranking firms— 
our clients—who pay us to find 
good men. And, we will enter your 
name and resume in our unique 
Decision ‘Register, which we search 
daily to find engineers for specific 
job openings. 


DECISION /INC 


Publishers of the authoritative 
Engineers’ Job Directory 


FIND OUT ABOUT COMPANIES WHO 

NEED YOUR IDEAS. 

MAIL THIS COUPON NOW! 

CT entiienentiies te ee 
s | ’ ‘ . r ' 

CONFIDENTIAL 

Oliver P. Bardes, President 

DECISION /InC 

Mencgement Consultants 

1660 First National Bank Bidg. 

Cincinnati 2, Ohio 


Dear Mr. Bardes: 

| do have good ideas, and | want 
to find out who needs them | 

NAME 

TITLe_ 


(or job interest) 
STREET 
a 
STATE 


SONFIDENTIAL 
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Levelhead and the Night 


“Levelhead, Levelhead, scramble one, runway.” 

The silence of the night is broken by the bell 

Ground crews race, the pilot leaps, the time is recorded. 
The night rebels against this nel burst of 


unnatural activity. 


But sleeping nature must awaken too, 
For when does nature sleep if man deems otherwise? 

. 
The pilot disrespectfully kills the peacefulness of the night. 
The whine of the spinmng turbine increases, increases, 
And then passes beyond the range of human sensitivity, 
The huge hangar doors unnaturally creep open, 
The roar of the fire-cans drown out the mght, 
And, forcing it back, leave a noisy emptiness 

. 


Unsuspec ting humans, hearing the death of mght, 
stir in’ their beds 


The husband says, as he hears his child cry, 
“These dann flybovs must have their fun and 


rob us all of sleep.” 


Another pilot off duty—thinks 

“There goes Bill may God be with hin 

One wife awakens fully to the roaring of the jet 
“Dear God, be kind to Levelhead and country, but 


especially Levelhead.” 


Despite their showy bravery, the world of pilots respect 


the night. 


. 
“Tower, Levelhead, ted one, scramble on 
“Roger, Levelhead, red one — three zero, wind calm, 


call Dora ten.” 


Phe pilot looks at the glowing dials 
Instruments that look like children bred of hell 
“Tail pipe, fuel pressure, evelids and tachometer.” 
The afterburner splits the mght in two 

. 


Phe husband hears the mght slip back and tosses. 
Phe other pilot dreams a fitful dream 
Phe child whinpers, then sleeps, 
The wife looks at the clock and waits 
Phe mght waits too, for as the roar of man decreases, 
The mght waits to rule once again, and swallow up 
the airbase 
. 
Somewhere below, a tiny white speck on a= radar SCOP 
moves relentlessly 
Slowly but relentlessly toward the city 
Toward the husband once agai asleep 
Toward the child now quiet 
Toward the airbase and the wife watching the clock— 
Toward the radar operator who watches the scope 
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The radar operator speaks to the night, and 
the night relays his message, 
“Levelhead, Dora, Vector zero six zero, angels thirteen.” 
“Bogie now twelve o'clock, thirty.” 
The pilot, now relaxed, thinks of thirteen angels 
Thirteen separate thousand feet, cach an angel very real 
Thinks of the radar, Dora, very real 
But to the night at Angels thirteen, only the night is real. 
° 
Now there are two white specks on the scope, 
converging rapidly. 
Through the night come the welcome words of the pilot 
“Dora, I have contact.” 
“Dora, I have Judy.” 
“Dora, tally ho, friendly.” 
Uhe radar operator breathes a deep sigh and takes down the 
numbers of the strayed aircraft 
Vhe pilot of the aircraft curses himself and the mght, 
Both for having strayed and causing Levelhead to scramble, 
e 
The husband sleeps—-the child sleeps—the city sleeps, 
While the wife watches the clock, for the night is 
“ ick awake. 
The pilot watches his fuel for the night is 
wide awake and black. 
“Levelhead, Dora. Pigeons two seven zero, one twenty.” 
The night watches, the plane speeds, the minutes fh 
rhe pilot falls in love with Dora as he sights his base 
7. 
The night at the airbase is shattered again. 
Fhe husband awakens once more. 
Che child cries. 
But the wife sleeps 
rhe city sleeps 
The city sleeps in peace because 
Levelhead destroyed the night. 


—Mark Ricuarp Porkinc 


E.prrors Nore: Aviation Weex is privileged to publish this poem 
by 2nd Lt. Mark Richard Polking, USAF. Lt. Polking was an 
ill-weather fighter pilot in Air Defense Command, flying F-86Ds 
out of McGuire AFB, N. J. Like some other gifted pilots, Lt. 
Polking hoped to combine writing and flying 
icturn to the University of Michigan after his term of USAF 
ictive duty to complete his academic degree. Lt. Polking died at 


He planned to 


the age of 22 in the crash of his F 86D after its jet engine flamed 
out on a GCA approach to McGuire. He was returning from a 
scramble after unidentificd targets similar to the mission of “Level 
head.”’ 
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Get wuyprectdinted Pe yo uminie — 
/ 


See for yourself why the new 
LEACH BALANCED-ARMATURE RELAYS 
outperform all other types in resistance 


to shock, acceleration and vibration 


ONE-PIECE DIE CAST ALUMINUM HOUSING [x: 
AIRCRAFT AND maximum strength and vibration resistance with 
minimum weight 
MAGNET col wound with Teflon insulated magnet 


PLEASE NOTE wire on one-piece Kel Fo bobbin assures reliability at 


MISSILE DESIGNERS 


elevated ambients 


DUAL COUL construction is the most efficient magnetic 
circuit for minimum height and maximum resistance to 


vibration and shock 


BIFURCATED CONTACTS assure high reliability in con- 
tact making circuits. Overtravel and high contact 
pressures produced by the pivoted armature result’ in 


inmnunity to shock and vibration 


ARC BARRIER of Kel F molded construction provides long 


are path for use on 3 phase ac circuits, prevents ph ne-to 


phase flashove r 


BALANCED-ARMATURE DESIGN. In a Balanced-Armature 
construction, shock and vibration forces cannot cause the 
relay armature to move. This eliminates faulty operation 


of contacts due to vibration and shock forces 


HEADER AND CONTACT ASSEMBLY features simplified 
construction which eliminates internal wiring, lowers lead 
resistance, provides maximum resistance to vibration 
Contacts and working parts are readily accessible through 
out assembly, so that Leach is able to measure contact 
gap, contact pressure and overtravel, prior to sealing, on 
100 per cent of production. Customers are assured of 
maximum performance from every production relay 
Patent Pending. 

MEETS ALL REQUIREMENTS OF THE MOST 
EXACTING OPERATING ENVIRONMENTS 

The Lea h Balanc t d Armature Re lays rine et or excet dl 
requirements of MIL-R-5757, MIL-R-6106, MIL.-E-5272 
Typical ratings include; vibration, 20 G's to 500° cps 
(higher ratings available); shock and acceleration, more 
than 50 G’s; temperature, —50° to + 125°C; life, 50,000 
continuous Operations minimum at rated load; coils, any 
resistance to 10,000 ohins — also available for 115 vac, 
400 cps operation 


Write today for your copy of the Leach Baianced-Arma 


LEACH ture Relay Catalog. 
CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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By definition, to lead is to move in advance of; have Typical of these sub-systems is Servomech- 
anisms’ Master Data Computer which senses 
P _ temperatures, pressures, acceleration and 
achieve such a position among weapons systems ether basie Gates Computes end integrates 
manufacturers, however, takes unusual teamwork. them to provide vital contro! imputs for air 
craft's navigation, fire control, fiight control 
and other systems. 


the first place among; take precedence over. To 


Long regarded as a leader in the design and manu- 
facturing of the most advanced armament control 
systems for aircraft of the United States, Hughes "g~i it~ 
Aircraft Company utilizes the talents of major sub- 
contractors such as Servomechanisms, Inc., to pro- 
vide reliable sub-systems and components for the 


systems of today and the designs for tomorrow. 


SUBSYSTEMS GROUP 


PLANTS: WESTCHESTER, CALIFORNIA + HAWTHORNE. CALIFORNIA + WESTBURY. L I. NEW YORK + GARDEN CITY. L 1. NEW YORK 


GENERAL OFFICES: 12500 AVIATION BOULEVARD, HAWTHORNE, CALIFORNIA 





